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STANLEY & PATTERSON, 


General Electrical Equipment Supplies, 
TELEPHONES. 


Send for New Catalogue. 


ee NEW YORK. 
TRADE MARK 


&& 99 
PEGAMo1D’ 


ALUMINUM PAINT. | 


Looks like frosted silver. The latest application of aluminum. Easily 
applied. Dries quickly. Untarnishable. Washable, —Water, oil, grease and 
weatherproof. nrivaled for protecting dynamos, motors, apparatus arc 
lamps, sockets, brackets, radiators, pipes, metal work, machinery, cars, sta- 
tions, bicycles, elevator fronts, etc. eaicic bottle by mail for 25c. 


The American Pegamoid Company, 846 Broadway, New York, 


32 and 34 Frankfort Street, 


FRANK N. PHILLIPS, Pres. EUGENE F. PHILLIPS, KE, ROWLAND PHILLIPS, Vice-Pres, 
C. H. WAGENSEIL, Treas. Gen’! Manager. C, R. REMINGTON, JR., Sec. 


AMERICAN ELECTRICAL WORKS," 
S } J/ ~ Bare and Insulated Bectric Wire 


Electric Light Line Wire, 
incandescent and Flexible Cords. 


Railway Feeder and Trolley Wire, 


AMERICANITE, MAGNET, OFFICE 
: AND ANNUNCIATOR WIRES. 
Cables for Aerial and Underground Use, 
New York Store, P. C. Ackerman, ro Cortland St. 


Chicago Store, F. E. Donohoe, 241 Madison St. 
Montreal Branch, Eugene F, Phillips, Elec, Works 


SS Main Offices and Factories. Phillinsdale. R, I 


(Copyright 1899, by Tum ELucTRICAL HNGINDUR, 120 Liberty Street, New York.) 


NEW YORK, JANUARY 5, 1899. 


Price 10 Cents, 


GROCKER-WHEELER 


Builders of belted and direct-connected Power Generators. Di- . 
rect current motors of all sizes, voltages and speeds. 
Dynamotors, motor dynamos and boosters. 


Main Office: 39 Cortlandt Street. Works: Ampere N. J. 
Prompt Service and Polite At- 


I | B R E ® 
tention. 
Union and 10th Streets, 


DELAWARE HARD FIBRE (0, ‘vans, sue 


Our name is a guarantee of High 
Quality, Reasonable Prices, 


GRIMSHAW WHITE CORE WIRES -- 


Raven White Core Wires, Raven Black Core Wires, Competition Line Wires, Grimshaw and Competition Tapes and Splicing Compound, 
: MANUFACTURED BY 


NEW YORK INSULATED WIRE COMPANY, 


C oO. Mailloux, | 
ry : 


SIMPLEX 


WIRES ann CASLES 


For Underground, Submarine, Line and inside 
Construction. ‘ 


SIMPLEX ELECTRICAL CO. 
75-81 Cornhill, Boston. — 


& PLUGS AND RECEPTACLES 


& DOOR SWITCHES. 
A y, ANCHOR ELECTRIC CO. 


COINT SS: 


i” 


{137 Monadnock Block, Chicago, | 253 Broadway, 


Plant 


BOSTON. 


|} AUTOMATIC 
TIME CUTOUT 

J.JONES & SON, 
3), 62 Cortlandt St., New York. 


CIRCUIT BREAKERS 


CUTTER ELECTRICAL CO., PHILADELPHIA. 


CONSULTING ELECTRICAL ENGINEER 
150 NASSAU STREET, NEW YORK. 


Wiliam Marshall, > 


Manufacturer of ELECTRICAL CONDENSERS, 
STANDARDS A SPECIALTY. 5 


709 Lexington Avenue, New York. 


EXPERT GHEMISTS, Tipe tocanche Baer) Co, 


SPECIALISTS IN ARMATURE AND FIELD COIL, 
INSULATION. 

ASSACHUSETTS CHEMICAL CO., 

m ~~ BOSTON, MASS. — : 


& 


, 4 
an oe ee ae a ae 


320 Dearborn St. 


THE STANDARD 


THE OKONITE CO., Ltd., 


Every Electric Light and Railway 
BRISTOL’S RECORDING 


VOLTand AMMETERS 


Makes continuous record day and 
night. 


THE BRISTOL CoO., 
WATERBURY, CONN. 
_New York Branch. 


4144011775 1210¢St, NewYork. 


| Rubber Covered Wires. 


CREFELD ELECTRICAL WORKS, 
_ 49 Federal Street, Boston, Mass. 


~ 
ge SP eat PORE nt ks fas at 


BOSTON: 


SAN FRANCISCO: 
134 Congress St. Sco) 


71 Flood Bldg. 


IDEAL 


CIRCUIT BREAKER. 
F.A.La Roche & Co., 


13th and Hudson Sts., NEW YORK. 


Pepper & Register, 


ELECTRIC STREET RAILWAY 


CONTRACTORS AND ENGINEERS. 
Davin Pzprgr, Jr., M.E A. L, Reeisten M.B 


1414 So. Penn. &q., Philadelphia. Pa. 
WHEELOCK BATTERY. 
Without an Equal for Fan and all Metors. 
not volarize under heavy work. 
DRY BATTERIES 
Rest of all is the ** Nfascot.?? 
Made byJ. H. BUNNELL & CO.. 76 Cortland St., N.Y. 


For RUBBER INSULATION. 


Okonite Wires, 
Okonite Tape, 
Manson Tape. 
CANDEE WEATHERPROOF 


WIRES. 


NEW YORK. 


should be provided with 


Send for circular. 
Does 
121 Liberty St. 


Best construction and ingredients. Strongest, 
most durable and reliable. Size 6x244. 50 cents 
per cell. Liberal discount. 

Frederick Sargent. A. D. Lundy. 


SARGENT & LUNDY, 


ENGINEERS, 
13 and 15 Moaadunock Biock, CHICAGO, ILL. 


@IKIELEY'S STEAM TRAP 


ae Pressure Regulators, Damper 
Regulators, Noiseless and - 


4x :". Tight Back Pressure.and Reliet 
wt Valves, especially adapted for 
eligi, Blectricand High Pressure 
Plants. 


~ KIELEY & MUELLER, 


. MANUFACTURERS, 
7 to 17 W. 13th St., New Yor 
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— THE —— 


STORET 
MOTOKS 


Iron Clad. Completely Closed In. 
Dust and Moisture Proof. 
No External Magnetism. 


WIRE GOODS. 


WIRE & IRON WORKS 
CALGLOS = pETROIT, MIC 


Fort WAYNE ELECTRIC VORPORATION. 


Fort Wayne, Ind. 
Apparatus for Arc, Direct Cur- 
Special Direct Current Motors rent and Alternating Incan- 
For All Classes of Work. descent Lighting and Power 


THE STOREY MOTOR & TOOL COMPANY, | ————Teansmission. 


Specially Adapted for 


DIRECT CONNECTION TO MACHINERY. 


PAUL HOENACK 

? 
464 SOUTH BROAD ST., TRENTON, N. J : Manufacturer of Electrical and Telegraph In- 
Cable AsGres sa eco Brant Parts Svork a specialty, Higher teres cueeny cet 
ABC Reade used: HAMILTON, CAN. sion. 191 and 193 Worth St, New York 


Fetahtiichead 1°79 


FOR ARMATURE CGOiLS AND FIELDS. AVE] 


INDIA 8AMBER ) -FMPIRE ce M- I. C: (ICANT 
Re ; CA _ INSULATED oe COMPOUND ANT 
Cloths and Papers. , WaTAy UNEQUALED. 


% F 
Eugene Munsell s Co. | Mica Insulator Co. 
8WaterSt,New York § Chicago. 7 LakeS 
WRITE: FOR SAMPLES AND PRICES. 


MANUFACTURERS OF 


Stanley = CONDENSERS. Vitrified Salt Glazed Underground and va germ oF long running: Clocks Mleosric- 


IN ANY SHAPE OR PATTERN. 


lly Controlled are just the thing 

: : Interior Conduits. 2) ; 
f hools, lleges, Factories 
Vertical Air Pumps. Cooling Towers. Contractors for Complete Installation od a : Aino cork 
43-53 Keap Street, BROOKLYN, of Conduit Systems.... lots PROGRATI ot arin TG 
133 Liberty Street, NEW YORK. C. J. FIELD, General Manager and Chief Engineer. plete PR or s 
30 Oliver Street, BOSTON. General Office: 39 Cortlandt St., New York. ING Clocks, Master Clocks, and 
everything Electrical in connec- 

tion with Clocks. 


Time Switches for turning off 
electric lights, ete. 


Write for Particulars and Prices 
and ask for Catalogue No, 7897, 


“VULCANIZED FIBRE.” 22 


IN SHEETS, TUBES, RODS AND SPEC!AL SHAPES. 


VULCANIZED FIBRE COMPANY, Wilmington, Del, |7 Prentiss clock improvement Co. 
INCANDESCENT LAMPS RENEWED. 


Manufacturers of new lamps. Either WEW or RENEWED MAST ARM = 
lamps exchanged for burned out lamps. os" AUTOMATIC f 


LYNN INCANDESCENT LAMP CO., 
Lynn, Mass. 


DIRECT CONNECTED | ll Ree 
ELECTRIC PUMPS. 1] . SAME, ZIME THAN WITH ANY OTHER 
MASTA 


NO VALVES. NO eee NO PULSATION. Be! JW od 7© 
Trade Mark. this pump is simple in construction, has few parts‘and is very efficient, i. iC 


SEND FOR CATALOGUE. fquipm 
WILLIAM E. QUIMBY, Washington Life Building, 86 Liberty Street, New York. See eauipeet 


DON’ af Ae MISLED into believing that cast or mal- MAKt’ s ROSETTES OUR SPECIALTY——== 
Write for tua particulars, tree Samples, ete, 
LA TT ELT TS NTL SSE 2 OE LETT 


leable iron val t 
Op NaIye RO CoAT e eee Cleat-Concealed-Combination-Sq. Base 


enough, just because you are told so by the manutacturers of cheap steam : TE 
pumps. Henry R. Worthington used these materials until last year, but O S E E S 
a parm 


Investigate—$6 saved is interest on $roa, 


H.T. PAISTE CO. 
CHICAGO PHILADELFHIA 


‘finding that the present day requirements made the use of the best material 
necessary, began fitting all Worthington Pumps with forged steel valve mo- 
‘tions and links. While they cost more, the expense is worth the difference, 


That is the opinion of engineers of experience throughout the world. 


sBOSTON. CLEVELAND. 

cmrcaco. HENRY R, WORTHINGTON, aztanra 

ST. LOUIS. | NEW ORLEANS.. a) 

PHILADELPHIA. ¢ NEWAKORKG Ce ee 33 228 naar, NEWARK Nod 


Press of THN CHHROUNY PRINTING AND PUBLISHING CO., 17-27 Vandewater St., New York. 
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_ Western Electric 


AR 


SIZES FROM 


50 light to 150 light, capa- 
city 9.6 amperes. 85 to 
180 light, capacity 6 am- 
peres. 


Lighting 
Dynamos 


Send for Bulletin 1002. 


1) WESTERN 
1} ELECTRIC 
AL COMPANY, 


NEW YORK. 


CHICAGO. 


LONDON, 
79 Coleman 
Street. 


ANTWERP, 
33 Rue 
} boudewyns. 


if PARIS, 
45 Avenue 
de Breteuil. 


... lhe M / 


TRADE MARK. 


ENCLOSED ARC LAMP. 


Is only 22 inches over all. 


Burns 150 hours. 


Has a new device which renders 
retrimming the easiest pos- 
sible operation. 


Every part can be easily inspect- 
ed, removed and replaced if 
mecessary. 


Send for Circular. 


Albert & J. M. Anderson Mig. Co., 


289-293 A Street, SO. BOSTON, MASS. 


LEA 


ENeLosep ARC LAMPS 
500 
LAMPS }220 UO rr 


They have few parts, regulate perfectly, are 
» graceful in design, and the price is right. 
Won't vou let us tell you about them? 


LEA MFG. CO. 


ELWOOD, INDIANA. 


INCANDESCENT LAMPS. 
UNEQUALLED IN BEAUTY AND SERVICEABILITY. 


Monadnock Building, Chicago. - 


THE BUCKEYE ELECTRIC CO., Cleveland, Ohio. 


PILLARS OF STRENGTH 


SEMI-DRY BATTERY 
"Shipped Set Up” 
THE ONLY RORTABLE = 
SEALED @&> OPEN- 


CIRCUIT CELL OF 


STRENGTH AND LIFE 
FOR GAS ENGINES= 
GASOLINE LAUNCHES+SLOT 
“MACHINES = MARINE AND 
PORTABLE USE 


THE ELECTRIC GAS LIGHTING CO. 


N° 2-BATTERY 
“Shipped Set Up 
THE STRONGEST & LONGEST. 


CIRCUIT |i 
EVER CON-(S 
FOR TELEPHONES =-GAS-— 
LIGHTING=BELLS AND ALL 
HEAVY INTERMITTENT 
WORK. 


BATTERY J OBB ERS 


192 DEVONSHIRE ST. BOSTON 


» 
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A Lundell Motor takes up very little 


space, usually none 
- outside of the space already occupied by the machine you 
want to operate. One advantage of using electric motors is 
that you can start or stop, or reverse any machine absolutely 
independent of every other machine, running fast or slow as 
desired. No power is being consumed except right 
where you are doing work. No technical knowledge of 
electrical machinery is necessary to operate Lundell Motors. 
They are simple, compact and substantially constructed. 
They reauire no repairs and need no attention except to »_ Keep 

, the oil wells filled. 

If you are running a large establishment every machine offers an opportunity for the 
advantageous use of an electric motor. If you are operating but a few machines, you can 
do it better, cheaper and safer with Lundell Motors than with any other power. We 
will be glad to have you write and allow us to explain how we can help you in your work. 

We make these motors for belted, direct, or geared connection to any machine; sizes 
from one-quarter h. p. up. Economy and Durability Guaranteed. 

All correspondence promptly and carefully answered. Write for Power Catalogue No. 583. 


jc, Ra ce Sprague Electric Company, 
Ce : 20 Broad Street, New York. 


ELECTRIC LIGHT, POWER CLUSTER REFLECTORS 


With 3 to ' These 
RAILW AY 10 Lights, Reflectors 
lined with have solid 
Frink’s metal frames 


Silver Plated Cor- 
rugated Glass, the 


best known diffuser of 
light. For Stores, Banks, 
Offices, Waiting Rooms, 
Restaurants, etc. Made in 
a variety of styles and sizes. 


in which the 
glass, cut in sec- 
tions, is held rigidly in 
place, making them far 
more superior to ordinary 
opal __ reflector shades 
at about the same price. 


Fuse |Links, Fuse Wire 


AND SPECIALTIES. 


Light, Power and Railway Fuses of all Descriptions. 
1 to 10,000 Amperes. 


No. 2779 


Our new illustrated price list contains latest 1898-9 quotations, 
now ready for distribution. Write us for same. 


SCHANDA & CO.,_Manuiacturers, 


345 E. 82d STREET, NEW YORK. 


BOOK OF LIGHT and ESTIMATE FREE 


I. P. FRINK, reSi's. NEW YORK 


Geo. Frink Spencer, Manager 


Pisciige Power 
Transmission... 


*@- 


STATE YOUR REQUIREMENTS. 


Send for Catalogue and mention The Electrical Engineer. 


THE DAYTON CLOBE IRON WORKS CO., °**xarer.0"™"™© 
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Smith Co.,S. Morgan,..... xCV 


Solar Carbon & Mfg.Co.. 


FOR CLASSIFIED INDEX SEE NEXT PACE. 


Vv 
TO ADVERTISEMENTS. 
National India RubberUo, —— | Southwark Foundry and 
New York and Ohio Uo,... xxxvii] Machine Co.............. xxxii 
New York Centrai & H. RB. Splitdort; CU: Eivccwcracsoave 1x24 
Bes sseece xxi | Sprague Mec Oo. i-. .ccccces iv 
Ney, Insulatea Wire Oo.. i] Standara Paint Uo......... Xlvi 
N. Y. Patent Bureau,....... —— | Stanaurd Ther. & Elec.Co... lvii 
N.Y. Lelepnone vo........ Xclii | Standard ElectricTimeCo. xciii 
Nowotny Elec, Co... ......Xxxlil| Standard Underground 
: Z Cable Co... ccc ccssces 
Q—Ohio Elec, Specialty Staniey & Patterson........ i 
Rig tO0cs .cmictsess Stillweli-Bierce & Smith- 
Qkonite CO...sc.ccceshs Vaile OOiite ces osnistc = ca xcv 
Orient Electric Co......... Stone city Tel. Mie. and 
Usterberg & Suttom........ xxai Const. Co.. i ee a 
Ostrander, W. K. & Co.,.... Storage Battery Su Ply Co. —— 
Otis Elevator Co,..... +++ AxXXili | Storey Motor ry Sup Ge nes ii 
. | Stromberg Carlson1el.Co.Jxxxvii 
P—Paiste Co., H. T. + XXX1/ Sturtevant Co., 6. ..... xiii 
Partrick,Carter & Wilkins. »%X1| gwarts Metal Refining Co.. Ixx 
Partridge Carbon Co. .... xxxill 
tass & Seymour .........- XC1V —Ibomas & Sons Co., R. xciil 
kecham Motor Truck & Menon aee ee fax! 
Wheel Uo .... ..+++.... IXXV | Towie Mtg. Co., Geo. C.... xxxV 
Pelton kngineerig 30. 1.X| jownsenu & Wecker........ lavii 
Pelton Water WneeCo.. xCV 
Penna, Hleciric Go. .... xcili —Uehling, Steinbart & 
Penna, Railway Supply Co. 1xviii od vas air ane att xxxi 
Peppcl & Hegister......... i| United Elec. Improvement 
Peru Hlectric Mig. Co..... Exo] Gomes Ey aur 


Vass Mineral Wool Co. ea xcili 


U. 8. Automatic fel. Co.. xcvi 
UniversalPullSocketSwitch 
ON ces cniiacscisseracess | Vidi 
V—Varley Duplex Mag.Co, —— 
Viaduct Mfg.Co ......... — 
Victor Electric Co ........ lviii 
Victor Tele. Mfg. Co......Ixxxviii 
Vitro Chrome Uhemical Co, —~— 
Vulcanized Fibre Co....... il 
W—Wagner Electric res 
OOssss eaete xli 
Waite & Bartlett Mfg. Co. seen LXV; 


Walker Uo 
Warren Electric and Spee- 
ialty Co..... wees Gereceeteie 
Washourn & Moen Mfg.Co. xXxiii 
Webster Chem. Co. .... .. vii 
Webster & Co., Warnen.... — 
Wells, Heber.. : : 
Western Electric Co. SOc iii & nil 
Western Elec Supply Co..lxxxv 
Western Tel. Con. Uo....... xcii 
Westinghouse, 

Kerr & Co...... 
Westinghouse Elec. & "Mfg. 

Co.. COSKoR ABA xcix 
Westinghouse Mach. Co,...xcviii 
Weston Elec. Inst Co..... Ixvii 
Wheeler Condenser & Eng’g 

OGeacatbieccsteeee sets ec AX XK LY: 
Wheeler Reflector Co......xxXiii 
White & Co., J. G... lxvii 
White Co., O. O.....-.00.25 —— 
White Dental Mfg. Co.,S.S xxvii 
Whitney Elec, Inst. Cu.... xi 
Williams Electrie Co...... xcili 
Woltereck, Herman O..,... Ixvii 
Worthington, Henry R... ii 
Wrought Iron Bridge Co... c 


= 


ee ee 


seceees 


Y-—Yaryan Co., The......, == 
Young Mfg. Co., W.C.,.... XXx 
Z—Zimdars & Hunt ....xxxviij 


“WANTED,” ‘‘FOR SALE”’, 
and ‘“‘BARGAINS’’......... 
Ixvili, lxix, lxx & Ixxi 


CROSBY STEAM GAGE ax 


Jw 


BOSTON, 95 Oliver St. 
CHICAGO, 21-23 W, Lake St. 


The Branden Rubber Valve. 


| i 


EN WY 


STCRES:; 
NEW YORK, 78 John St. 
LONDON, 75 Queen Victoria St. 


Will stand double 
the pressure of any 
ordinary Rubber 
Valve. Will bend 
over temporary 
obstructions, yet 
make a tight seat. 


eit “ i 
wie 


a i! 


In SHesd or Wire, any degree of Hardness, . 


FOR ALL PURPOSES. 


— TRY THEM — 


THE MOST DURABLE 
VALVE M DE. 


RADE MARK 


Pop Safety Valves, 
Water Relief Valves, 
Pressure Gages, 
Vacuum Gages, 

Gage Testers, 

Globe and Angle Valves, 


Chime Whistles, 
Lubricators, 
and general line of 
Engine, Boiler and 
Mill Supplies. 


Feed Water Regulators, 


AND VALVE COMPANY, 


MAIN OFFICE AND WORKS: 


.. BOSTON, MASS. 


Crosby Steam Engine 
yp UR ar 


1S THE... 
Standard Through- 
out the World. 


Perfect in Design... 
Faultless in Workmanship. 


Adopted by U.S. Government, 
Eminent Technical Schools 
and Electric Light Plants, and 
the Navies of the World. 


PLATINUM 


Gold Medal, Lyte 
1889; Medal ‘and D 
ploma, Chicago, 18933 
Na Medal, Atlanta, 
1895; 


BAKEHR & CO., NEwWaARK, WN. J. 


CLASSIFIED INDEX 


vi 

Annunciators. 
Fdwards & O0.........s0006 Xxxii 
Etectric Gas Ltg. Co........ iii 
Partrick Carter & Wilkins... xxxi 

Are Lamps. 
A. & J. M. Anderson & Co,. iii 
Diehl Mfg. Oo..........-.6- XXxiv 
Electric Arc Light Co...... xciv 
Ft. Wayne Elec. Corp....ii & xxiv 
General Elec. Co........ lx &ixiv 
Genera] Incan. Aro pitas 

OO ees cvemuiccterisesree sects 1xi 
Chas. E. Gregory Co........ Ixix 
Helios Elec. Co...... eecccce — 
Jandus Elec, Co............ — 
168: Migr CO mcs tnecieaaccisics iii 
Nowotmy Elec. Co .. ...... xxxiii 
Standard Thermometer & 

Electrical Co. lvii 


Universal Pull il Socket S Switeh 
Co.. viii 


Armature Disk Bos 


EW. BlissiCo.. avscesre est XXIX 
Armatures. 
Genera] Elec, Co........ 1x & lxiv 


Asbestos Fabrics, etc. 
H. W. Johns Mfg Co ..... 


Batteries, Primary. 


J. H. Bunnell & Oo........ i 
Elec. Gas Lighting Co...... ili 
Elec. Storage Bat. Co....... — 
Leclanche Battery Co...... i 
greene Battery & Satie 

HeOeS os xv 
National Carbon 0o.. - xv 
Partrick, Oarter & Wilkine.. xxxi 
Peru Eleo. MfgoColtecceeee ned 
Phoenix Carbon Mfg. o.. xii 
Wm: -ROGhE.cecicnmen Soames xXxii 


Storage Battery Supply Co. 
8. 8. White Dental Mfg,Co.. xxvii 


Batteries, Storage. 


American Battery Co.. .... [xvii 
Crofton Storage Bat. Co.... vii 
Elec. Storage Bat. Co......- _— 


Storage Battery Supply Co. 
Battery Gauges. 


Standard ElectricTime Co.. xciii 
Bells. 

Edwards & Co.............. xxxii 

Huebel & Manger.......... vi 

W.R. Ostrander & Co...... — 

Partrick, Carter & Wilkins. xxxi 
Belt Dressing. 

Shultz Belting Co........0- c 


Boiler Compounds. 
Dearborn Drug & Chem. Co. xiii 
Boilers. ; 
Clonbrock Steam Boiler Co. xviii 
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Books. 
Am. Industrial Pub. Co..., xv 
The Macmillan Co...e. ...- 
HB, Le POWere! iccicess escncs 
Bridges. 
Berlin Iron Bridge Oo..... 
Wrought Iron Bridge Co... c 
Brushes amd Brush Copper. 


Crown Woven Wire Brush 

Gor. b tadatic San +» AK VA 
General Elec. Co. bart oor 1c lx &lxiv 
Rudolph Giese.........---- lxxi 


Goldmark& Waliace(Koch). xv 


Ohio Elec. Specialty Co ...xxxiii 
Partridge Carbon Co.,......- xxxiii 
Carbons. 
General Electric Co........ iv 
National Carbon Oo ...... XV 
Peru Elec. Mfg.Co.... ... xv 
Hugo Reisinger............ lxv 
Schiff, Jordan & Co........ vii 
Solar Oarbon & Mfg,00... —— 
Circuit Breukers. 
Outter Elec. & Mfg Co...... i& vi 
F, A La Roche & Co,... ... i& xi 
Ward Leonard Elec. Oo.lix & lxvii 


Climbers. 
Mathias Klein & Son. ..... c 


Clocks. 
Prentiss Clock Imp. Oo.iifIlxxiv 
Coal Conveyors. 
oO. W Hunt Co.. lv 
Link Belt Engineering Co. 


Commutator Bars. 
Forest City Elec. Co....... c 
Ohas. E. Gregory Co......... lxix 


Commutator Compounds. 
K. McLennan & Co........_ Ixvi 
Ohio Elec. Specialty Co....xxxiii 

Condensers, Electrical. 

Wim. Marshall.... 
Condensers, Steam. 

Wheeler Condenser and En- 
gineering Co........... .1xxxiv 
Conduits. 

Am. Vitrified Conduit Co.. ii 

N. Y. Ins. Wire Oo......... i 

Potomac Terra Cotta Con- 
duit Co.. sismieisiavsra 


Connectors and Terminals. 
The O. McIntire Co.. 
Standard Underground 


Oo.. 
General Elec. OGrecm nem lx & lxiv 
J. Jones& Son............ i& xl 


INCOMPARABLE FOR 
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Current Taps. 

E. B. Meyrowitz........... 
Desk Lamps, 

McLeod, Ward & OO ys cia's Sere 


Dynamos and Motors. 
Allgemeine Electricitaets- 


XXXV 


Geseélischaft.........0... xlvii 
American Engine Co...... XX 
E.G. BernardOo . ...... — 
M. C. Bullock Mfg. Co...... xX 
O & O Electric Co .......... XxV 


Commercial Electric Co.... xxi 
Orocker-Wheeler Elecrical 


OOsiiaccteg vcs cis ctecieielsices i 
Diehl Mfg. Co...... Roles xxxiv 
Eddy Elec. Mfg. Co...xxii & xxiii 
Electric Trading Co.. «Ix viii 
Emerson Elec, Mfg. Co.. emo lxvii 
Ft. Wayne El. Corp.....ii & xxiv 
General Elec.Co...... .lx & laiv 
Chas E. Gregory Co ....... lxix 
Hobert Elec. Mfg. Co...... c 
Holtzer Cabot Elec. Co..... xli 
Pelton Engineering Co. lxx 


ss pike Dynamo & Engine 


satees 


xili 


Riker, Electric Motor Co. 2 
Sprague Elec. Co .......... iv 
Storey Motor & Tool Ov.... ii 
B. F. Sturtevant & Co ..... 
United Elec. Imp. Oo...... vii 
Wagmer Elec. Mfg. Oo.... xli 
Western Electric Co,......iii&1iii 
Westinghouse Elec. & Mfg. 
OO Riestacstscensacircmiste ae 


Educational, 

The Electrical Engineer 
Institute of Correspond- 
ORCOL hates senieate lxxviii, lxxix 

Ixxx & Ixxxi 

International Correspond- 


ence School............ lxxiv 
Electric Heaters. 
Am, Elec. Heater Co....... vi 
Am. Elec. Heating Corp...1xxxii 
Gold Car Htg. Co....lxvii&1xxiii 


Electric Railways. 
papers Electric Traction 


Wheel ©0 wereiskinas snctia s 
Safety Third-Rail Electric 
LO Piag oroenacict ducer xix 


Willan ‘Thira- Rail El. Co, . 


Electrical Contractors. 
Berg-& Coser. dene ceases. lxxi 


SEE PAGE VIII. 


Portable Electric 
Air Fleater ——_ 


HEATING BATH ROOM, 
SMALL OFFICES, or where 
QUICK OR CONVENIENT 
HEATING IS DESIRED. 


SEND FOR CIRCULAR. 


Americal Electrical Heater Co, 


197 River St., Detroit, Mich. 


No. 180—With three heats. 


Bells and Pushes 


GOOD GOODS 


AT REASONABLE PRICES. 


HUEBEL & MANGER, 


286 Graham Street, BROOKLYN, N. Y. 


|-T- 
CIRCUIT BREAKERS 


It is now about six years 
since we placed upon the market 
the first I-T-E CIRCUIT 
BREAKER. We were proud 
of our device then, and we are 
not ashamed of it now; but 
times: have changed, and the 
circuit breaker business, then 
in its infancy, requiring careful 
nursing, has grown into a busi- 
ness of considerable size—not 
to its full proportions, however, 
for it is growing still—pbut it is 
able to take care of itself. 

CIRCUIT BREAKERS 
were an innovation; they were 
not regarded as a necessity; the 
demand for them had to be 
created. To-day the demand 
comes from the ever-progressive 
engineer, and they are looked 
upon as one of the most impor- 
tant details of an élegeriaa: 
installation. There was a doubt 
in the minds of many as to the 
possibility of making an accu- 
rate instrument for direct cur- 
rent; alternating instruments 
were regarded as impossible; 
underload instruments unheard 
of. To-day the alternating in- 
strument is as accurate in its 
operation as is the direct current 
instrument; underload instru- 
ments are not uncommon, while 
a combination of these two forms 
in one self-contained device may | 
be seen almost anywhere. 

In the new year it is our 
intention to make more pro- 
gress than before, to uphold and 
increase our reputation for 
the manufacture of instruments 
which are in all parts of the 
world the accepted standard. 


abd br eb LE ree, Gta 
1112 Sansom St., Philadelphia 


120 Liberty St., New York City 
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CARY SPRING WORKS, 


240 and 242 West 29th St., 
New York City. 


Manufacturers of 


WIRE and SPRINGS Gay 
| of all kinds. 


x ————s ‘ 4 | Y . 
Tel. 3346 38th St. CH lO 


“s ; KEPT IN STOCK, .003 TO .049 IN THICKNESS- 
SPRINGS asp Aaa, oR nee. TEMPERING DONE AT SHORT NOTICE 7e- 
if RIBBON STEEL MADE TO —-&— SEND SAMPLES & WRITE FOR QUOTATIONS 0,702 


mci. INCANDESCENT LAMPS 3:22: 


50, 110, 220 Volts of any Candle Power. Mounted in Standard Bases. We 
offer our Lamps in competition with any others on the market. The HIGHEST 
DEVELOPMENT in hfe) maintenance of candle power, commercial efficiency 
and good workmanship ARE WHAT WE HAVE TO OFFER. We make no 
claim to wonderful inventions revolutionizing the art, or to the employment of all 
the lamp experts available. Series Lamps for any service or socket. 


RESPONSIBLE REPRESENTATIVES WANTED IN LARGE CITIES. 


THE UNITED ELECTRIC IMPROVEMENT CO., 
ALLEGHANY AVE. AND NINETEENTH ST., PHILADELPHIA PA. 


“SHIP CARBONS” 


Made in NUERNBERG and VIENNA, 


ARE ABSOLUTELY OF THE HIGHEST GRADE, and CANNOT BE EQUALLED. 
SEE THAT EVERY CARBON BEARS OUR TRADE MARK. 


Special Carbons for Direct and Alternating Current Long-Burning Arc Lamps. 
Carbons for Direct and Alternating Current Lamps, Search-Lights, etc. 


LE, FRORUP, Gen. Suen Anco! SCHIFF, JORDAN & CO. 


HRALSPTRASCHNOW, Gen. Man. ¥ 
Telephone 4803 Cortlandt. 232-234 Greenwich Street, New York. 


% COLOR @ 


CRYSTAL CHEMICAL (geMical ; I #) STRUCTIBLE EFFECTS. 


0 y 7 
Ruby Red, Blue, Pink, Ground Glass, Opal White, . N Yellow, Green, Purple. 


WEBSTER |/ CHEMICAL \|// COMPANY; 
| 400 SIBLEY STREET, 


THE CROFTON STORAGE BATTERY 


A SUPERIOR BATTERY FOR ALL PURPOSES 


and with its IMPROVED PLATE, LIGHT WEIGHT and LOW PRICE, make it the idea] 
Battery for MOTOCYCLES, LAUNCHES or all purposes where LIGHTNESS and ENDURANCE 
are the chief requisites. 


Our newly Patented method of combining an active cast lead surface with a core of rolled 
lead gives us large CAPACITY and great ENDURANCE with a minimum of weight. Let us 
quote you specially low prices. 


eee THE GROFTON STORAGE BATTERY COMPANY, 


Manager. 327 Dearborn Street, CHICACO. 


Vill 
A. Ti, MoRae,.... 002. ccnden xxxi 
O. OwMailioux..........2065 1 
Osterberg & Sutton........ xxxi 
Pepper & Register. ....... i 
Thorburn Reid ...... tee AXASL 


Sargent& Lundy . vieele 
Shearf & Jaastad.. ......,,  l«vii 
J. G. White & Oo. .......... Ixvir 
Hlectrical Engineers. 3 
Bryan & Humphrey ...... lxvii 


Geo. T, Hanchett...... —_ 
Albert B. Horrivk ......... -— 
Wm. Smith Horry........... Ixvii 
L. H. Lancaster. .....)...+.: x¢Viii 
Osterberg & Sutton........ xxxi 
Edward P. Thompson oe lexi 


J.G. White & Co... .....  lvvii 
Electrical Specialties. 


Electric Appliance Co ee icv: 
Electric Gas Ltg.Oo....-... iii 
Ohio Elec. Specialty Mfg 
OOe veto ae te wee ck ee XX 
Electro-Therapeutical 
Apparatus, 
Victor HleG? Co. cee ecce se) LVALI 
Waite & Bartlett Mfg. Co... 1lxv 
E'evators. 
Otis Elevator Co......-0. Ixxxiii 
Engineers. 
Westinghouse,Church,Kerr 
& OO) coacceck ete eC VET 


Westinghouse Mach.Co . xcviii 
Engines, Gas. 

Frontier Iron Works,,.... —— 

Mianus Flee, Cos %2%..38 xci 


in GHOOR Ss 8 eo ~icees coe —- 
Westinghouse, Church, Kerr 
te OO: -xcviii 
Westinghouse Mach. Co. .xcvili 
Yaryan Co....ccaccscccesscs —— 


Engines, Steam. 


American Engine Co...... xX 
Armington & SimsCo...... xX 
Ball Engine Co., The ...... xxi 
M.C. Buliock Mfg. Co...... Xx 
C. & G@. Cooper Co......... c 


J. A. Gramt & Oo, .......... XX 


THESE LE'C TRICALVEWN GIN Fier: 
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McIntosh, Seymour & Co... xxi 
Ridgway Dynamo & En- 


pitta OO) oc... scceenee +. wad 
Southwark Foundry & 

Mach sOo" ote science dee XK 
B. F. Sturtevant Co...... gocxdat 
Westinghouse, Church, Kerr 

(Go OO ceterstnis to 30 eC KIL 


Westinghouse Mach. “Co .XCVili 


Engine Stops. 
Monarch Mfg, Co........... XX 


Fan Motors. 


C. & C. Electric Co......... ExV 
Crocker-Wheeler Elec. Co.. i 
Diehl Mfg. Co eee oe XXXIV 
Emerson Elec. Mfg. ‘Co... Ixvii 
General Elec. Co........., 1, &liv 
K & W.Co.... eandtelaes —1 
Roffins & Meyer Co........ Xvi) 
B. F. Sturtevant Co. ..... xiii 
Geo. C. Towle Mfg. Co...... XXXV 
Wagner Elec. Mfg. Cod..... xli 
Western Elec. Co.... iii & liii 


Westinghouse Elec.Mfg.Co. xcix 
Feed Water Heaters and 


Purifiers. 
Goubert Mfg. Co........... XX 
Fire-Proof Cements and 
Coatings. 
H. W. Johns Mfg. Co....... — 
Fire - Proof Construction 
Materials. 
H. W. Johns Mfg. Co.,.....5 —— 
Fixtures. 


Horn & Brannen Mfg. Co..x xxiii 


Focusing Lamps. 
Chass as DOBRO. a.stcecclisiee XXXxVii 


Fuel Economizers,. 
Fuel Economizer Co, ..... xrxii 


Fuse Links and Wires. 


R. Schanda & Co........... iv 
Gas Lighting Apparatus. 
Bibber-White Co. ..... i & xxxiv 
As Tae ORB bi cca. ole eleleeresias lx vii 


Electric Gas Lighting Co.. _ iii 


Hard Fibre. 


Warren Elec. Specialty O. Co. 1 


Taduction Coils. 
C. F. Splitdorf. 


Materials. 


Thomas & Sons Co.,R 

Delaware Hard Fibre Co... i J 

Vuloanized Fibre Go....22_ 4 | Vwloatized Fibre Go........ 
Ice-Making. 

Westinghouse, Church, Kerr 


Insurance, 


- xeviil | 


Vi") Genemal Elec. Co........1x & lxiv 
VN aati Hlec.& Mig. Iaumber. 
eta sucks oie seoeee XCix | Central Mfg Co.. 
D. W. Phelan ..<.sc0-; 
aislala Getleterotees lxxi Machinery and Tools. 
Insulators and Insulating! W.!.& John Barnes Co... 
E. W. Bliss Co.. 
A. & J. M. Anderson,.....- iii | Ferracute MachineCo. 
Bibber-White Co......i & xxxiy| Garvin Machine Co.. . 
Delaware Hard Fibre Co... i.| Montgomery wv Oo 
Empire Ohina Works...... xxxXiij| Cratt & Whitney Co...... 


Hemingray Glass Co .. .. xxxi| B. F. Sturtevant & Co 
[Insulating Saddle Staple 
Co 


W.C. Young Mfg. Co..... oa 
set eeeeee c Magic La 
H. W. Johns Mfg Co...... a Riley Bros al ae 
John Kammer Co ........ Ixvi 


Ward Leonard Elec. Oo.,lix&1xvii| _ ast Arms. 
Mass, Chem. Co.. 


Selepetgeate i 


Mica Insulator Co ... .... ij | Electric Railway Equip.Co. 
Eugene Munsell & Co....... ii Measuring Apparatus. 
Peru Elec. Mfg.Go..... ... Ici} Bristol Co,....... 


Standard Paint Co ........ xlvi| General Elec. Co. . 
Stand. Undergr’d OableCo, —— | Chas E. Gregory..........0. 


Liverpool & L. &-G. Ins. 
00. Pot He ee 


Wangs Mach. Co.. xcviii| Iron Buildings. 


Incandescent Laie: 
Beacon Lamp Oo.... ..... _— 
Buckeye Electric Uo..... iii| Junction Boxes. 
Edison Decorative and 


Berlin frou bridge UO. .. 
Wrought lron Bridge Uo..... 


Bosgert hlec. const, Co.... ] 
= Miniature Lamp Dept.... lxvi| Wara Leonard HKlec,Co..liawlxvil 
Be = eae 5 FV-Yop 1 et 8 yn RR pas hi j ters. 
Hilectrio Appitance 0... Ixvi|o.G. White Conse ceasess 
Ft. Wayne El. Corp...... 1iXxxiv 
General lec. Co,..... 1x & lxiv 
Geo. K. Hamblin........... — 
Ko @ W 2Comipany iaces seen 
Lynn Incan. Lamp Co. ... il Lamp Guards. 
Machado & Rover. — | Wm. Inglislron& Wire Wks. 
New hens and Ohio Co,...<xxvii 
Orient Electric Co......... xlix ‘ = i 
Sawyer-Man Electric Oo..... ——_ Leather Preserver Mfg. Co.1x%viil 
Shelby Elec. Co 

United Electric Improve. 


Lamp-Coloring Compound, 
Vitro Curome Chemical Co. 
Webster Chemical Co...... 


Leather Preserver, 
Lightning Arresters. 


A. &J. M. Anderson...... 
wlectric Appliance Co 


Berlin Iron Bridge Co. 


Keystone Elec. Inst. Co... xvi 
Dr Paul Meyer............ Ixxvi 
Queén &00 .. ov deadesl = pe ix 


| Weston EBlecl. Inst Oo....:. Ixvii 


Whitney Elec: Inst. C0 fe xi 


Mechanical. 
Westinghouse, Church, Kerr 
% Oo. ere oes xeviii 
Westinghouse Mach Uo.:. ae pov 


‘Mechanical Stokers. 
Westinghouse,Church Kane 
& 60 vse cp cans pace eee VLE 


$ % a Ye tinghoneg Macs Co «ea CVili 


Metar. A 
Swarts Metal Refining Coy. ix 
Mica, ; oo 
Mica Insulator Co.... ..... ii 
Eugene Munsell & Oo...... ii 
A. O. Schoonmaker.... ... xxi 
Models, o 
Paul Hoenack....<.cscccces ii 


Geo.M Mayer.......... 66 ~— 


Moto Vehicles. 
Fischer Equip. Co .. ...... xliii 
Motor Starters. 
Cutler Hammer Mfg. Co...... —— 
Zimdars & Hunt..........xxXviil 
Name Plates. : 
August Becker ..... .... xxxi 
G & P Engraving Co....... xv 


Oil Filters.-- 
Phoenix Autom, Filter Co. — 


Packing. 
U.S. Mineral Wool Co, esee SxCiV 
Paints, : 
The American Pegamoid 
Cot "Ss sist: sateen i 


H.W. Johns Mfg. Co. ed 
Standard Paint Oo... ..... xlvi 
Patent Att Sy 
ond Attorneys piste 
Dyer, Edmonds & Dyer.... 1xvii 
New York Patent Bureau... —— 
Wm. A. Rosenbaum...... «. Ixvii 


SEE PAGE X. © 


Eschwei’s ’98. For Low Tension 
Constant Potential Current. 


Weight of Lamp, 11 pounds, 
Length over all, 27 inches, 


“ 


Manufacturers of 


Che Gschwei 
Enclosed 
Hre Lamp. 


xeee 


Pull Socket 
“Switch Co, 


33-35-37 SOUTH WILLIAM ST. 
33-35 STONE ST. — 


NEW YORK. 


SIMLPE! DURABLE! 


eee 


Stirn’s Improved ’98. 


Pull Switch, Porcelain cov- 
ered and enclosed, 


RELIABLE! 


Stirn’s 
Improved ’98. 


Pull Socket, 


ting, all base 


‘“©SEND FOR PRICES.’’ Lamps, 


Simple in construc- 
No regulating 
“Universal” Fit- necessary. 150 hours 


Steady white light. 
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METERS... 
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Cat. T., Electrical Testing Instruments.—Standards of Resistance, Conductivity 
Bridges, Potentiometers, Galvanometers, etc. 

Cat. I.—90, Instruments for Light and Power Stations—Ammeters, Voltmeters, 
Wattmeters, Tachometers, etc. 

Cir. 214, Thomson Balances, Electrostatic Voltmeters, Electrostatic Balances. 

Cir. 244, Cable Testing Apparatus, Complete Installations. 

Cir. 364, Queen-Acme Portable Testing Set. 

A complete line of Photometers for station or portable use. 
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Electrical and Scientific 
Instrument Works, 


lest WedEt 


a 
Po ATABLE 


1010 CHESTNUT 
STREET, 
PHILADELPHIA, 
PA. 


50 FIFTH AVE., “tumoral 
NEW GB Deanons- & Go Mohers Pal 


YORK au 


CITY. \ 


CIR. No.'7364. PORTABLE, 
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CLASSIFIED INDEX.—continued. 


Edward P. Thompson ., ... 1xxi Repairs. = Steam Turbines. Telephones. Water Wheel Governors. 
Townsend & Decker. ..... lxvii| Cass & Aaron Co........... 1xviii | Westinghouse Church, Kerr Allen Hussey Oo.........:. xcl] pombard Water Wheel 
Herman OC. Woltereck...... 1.vii| Chicago Armature Co.,.... eAxvili Go OO. actors sete s niciee 8 0'= Xeviii| Am. Bell TelephoneOo.... xcii Governor Go tevii 
Pattern Letters. Cleveland Armature Wokrs, —— | Westinghouse Mach.(o... xcviii| Am. Elec. Teleph.Oo ..... « xci a ae cee 
Heber Wells....... .-- Bode tage ae Mayet) it eam ie ‘tis Steel Central Telephone mo Co. xci| Water Wheels. 
deteeees c . stn 
Phosphor Bronze. ie Homer & Co. ya ee. Wm. Jessops Sons Lid. .... —— aetna Cols yci| 4merican Impulse Wheel 
Poe tara ae xx xi| Miller-Knoblock Co........ \xx| Supplies, General Electricat | Eureka Elec. Co.......... “Uxxxix panache tes Pete soe 1 = 
a nee 3 Penna Ry. supply Co ....-lsviii| ajigemeine _Electricitiits Farr Tele. Co...seee--s.00- xCi Dayton Giobeleor WEL Gn, he: 
H.W. Johne Mfg, Co __|__ Resistance Wire. Gevellochaft......-..- xvii] BW: Jowello. > s<:sc0ts. 15a) whe dan, Lolel © omens 
. WwW. F Se : A.& Jd. M. ‘Kuderaon, i iii | Kokomo Tel. Mfg. Co........ xcii 
W. B. Driver & Co........ - Ixxt ‘ ;;| Pelton Water Whee! Oo... xev 
Platinum. Jos. 8. Barron & Co...,.... xciv| ManhattanElec. Supply Oo. xcii| o’w oan smith C : 
Baker & Co .......... Oa Pints Cato chs .. | Bibber White Oo........ 1& cxxiv| Wianus Elec. Oo... ....... xoi} 5:  OTean eae mai 
sya ne OS ah -.| Chicago Rheostat Co ..... xcvii | | National Automatic Tel. Co. xc | Stillwell-Bierce & Smith- 
0. F.Croselmire,..... .... ii! Gutler Hammer Mtg. Co J. H. Bunnell & Oo,...,.... i els ; sie e . re Vaile Co ey 
* . eee N. . ] walsowe 6 cll ee ee ee 
gmc enone Disc. U0. Pare: RA ey Sea Sctingiaces Pee ay Pana, Blonde H s wale a\atavale xeiii 
Berlin Iron Bridge Co .. .. xcv| Iron Clad Resistance Co .. 1xviii| pranklin Electric Supply Peru Blec Tel. Co........ lxi| Wires and Cables. 
D. W. Phelanverercaa-taree == —— | Ward Leonard El. Co. xlix®lxvii| “ Gouse ........-ccceeeeee xiii| Reliable Elec. Mfg. Co .. xcii | American Electrical Works, i 
Presses, Dies, Eic. Ohio Elec. Specialty Co. ..xxXiii) gonoral Elec. Co... 1x & lxiv | Russel-Tomlingon Elec.Co. xc | OCrefeld Elecl. Works. .. i& «xxiv 
: ? ; Carbon; Rheostat Co i|E 
E. W. Bliss Co..........---. xxix | Raster Carbon; * —.., | General Electric Co , Utd,, xlviii| Stanley & Patterson... i | Eastern Elec. Owble Oo. .... —— 
Pumps. Zimdars & Hunt..- ..+.. eX Ohan. Bi: Gregory Gao . 1 ix | Stone City Telephone Mfg. Electric Appliance Co... ... Ixvi 
Bacon Air Lift Co.......... lxi| _ Roofing. J. Jones & Son ......,,.... 1&xl| & Const. Co .... ........ —— | #emeral Eteo. Co....... 1x & lxiv 
M. T. Davidson-. 5.0 c.22.< j, | Berlin Iron Bridge Co ...... xCV|Q §, Knowles.........+.-++ 1xvii| Stromberg Carlson Tel. Co.Ixxxvii | Hammacher, Schlemmer 
Wm. £. Quimby .. a ts ii| H. W Johns Mtg. Co....... — |Nowotny Elec.Co.... .... xxxiii] U.S. Automatic Tel. Co.... xciv| °° + essa Sapam memes © 
Henry R. Worthington. ii | Wrought Iron Bridge Co... © | H. T. Paiste Co. ii| Viaduct Mfg. Co............ ——| ¥ B- Harris .....0..0 ae 
Pyrometers Shades. . Partch Caner ion xxxi| Victor Tele. Mfg. Co ... Ixxxviii baad a PR Gutta 
F paras -gxj | Phoenix Glass Co.......... xxvi| Stanley & Patterson.... i| Western Elec. Supply Ooi ieesw. ° *) ee mr 
prserescoes a Shae er Slate: H. ©. Roberts Electrical Western Tel Con. ....  xcii IndianaRubbers Insulated 
ail Bonds. ;| Supply Co. wees Dxvil wi 1 ¥ ji weet sect e rene 
Jno. A. Roeblings Sons’Co xeviii | 40800-Burmah Slate Oo.. Xxx! = at ope alfa oo etd Mats Bectric€o..s. tas tei Montauk Multiphase Cable 
Washburn & Moen ... x\xiii| Sockets. __| Western ElectricSupplyCo 1 Xav Transformers. ae Bier aac eee c 
Railroad Ties. General Elec. Co .. meecdk iol & Ly: F General Mlec. Wo... .... lve & liv a ndia hu er Oo..... — 
D. W. Phelan —_-| Pass’ & Seymour... ..tacs. 0. xciy | _ Switehboards. _..| Chas. E. Gregory Oo........ lvix | N. Y. Insulated Wire Ov.... i 
Lae te rr $i A.&J.M. Anderson.....-- 111/ Kuhlman Flec Oo......... vv | Okonite Co., Ltd., The..... i 
Raitway Materiats. Sel Springs, ,, | #eneral Elec, Oo...... - 1° &lsiv| woloney Blectric Co........ Iv | Phillips Insulated Wire Co 1xvii 
Creaghead Engg.Co....... xviii] Wallace Barnes Co ..... wr VIL Wagener Mec Mfg Co vli | Jno, A. Roebling’s Sons Co. — 
Elec, Railway Kquip.Co...._ii| Cary Spring Co............ vii| | Seitches. iy | Western Elec. Co. .. . -- iif&lii, | Simplex Elect. Oo......... 
Receptacles. eit a| Pe Ne Maproas fess. 7+... Exxl| “QOnOr Ble: C2. se9 as a eed Pay ‘| Stand. Undere’d Owbie Go. — 
Wm T. Pringle & Co....... lxi Steam Loops. x Bs ie aera tee ven Trovien Card. Washburn & Moen M@p, Or xxxiij 
Reflectors Westinghouse,Church, Kerr | ars LES - CO. ... xxx1X'| Samson Cordage Wke.. XXXxV ; 
Ariiipeticcton Shite Cowmecxi iil = O10 Onset ieec ‘.., xeviii| Outter Elecl. & Mfg. Co.. i Ma Trolleys, Year Books. 
Chieage Gent Hiceate Co.. —— | Westinghouse Mach. Co... xcviii Soe eee A. &J.M. Andersou...... iii} D, A. Weubsob....2. eee 
Lo PepPrin Wises ssi iv Steam Packings. Zimdars & Hunt A ieee ae Sig Valves, 
Wheeler Reflector Co...... xxxiii| H. W. Johns Mfg.Co ...,... —— The Grane CoO. (2-0. e scacee xcvy| Zine. 
Refrigeration. Steam Specialties. graph Apparatus. | Crosby Steam Gage and Beattie Zinc Wks. Co........ — 
Westinghouse, Church, Kerr Joseph DeRycke. ........ Ixxxii|°* “> scase'eie ValveQo — ........... V\J.A Bunnell& Oo .... i 
& CO. 2s sa cesaes «2-050 -XCVUI)) Rieley & Mueller Sts i Telephone Cabinets. Water Motors. E. Phillips & Sone ........ c 
Westinghouse Mach. Co.. xecvili| Jas. L. Robertson & Sons... “xv! Cabinet Mfg,& Supply Go. xci| Am. Impulse WheelCo.... Ixvi 


Cn a a 


@lear Concise Complete 


UR 


1899 
CATALOGUE . 


Rheostats and “Theatre Dimmers 


Copy sent on application. 


IRONGCUAD RESIS hear: 
WESTFIELD, N. J., U.S. A. 


EUROPEAN AGENTS: Stewart Electrical Syndicate, Ltd.,5 New Compton Street, London, England, 
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~~ Victor Circuit Breaker. 15 to 5,000 amperes. 


King of Circuit Breakers. 
Made of all Highly 
Polished Copper. 

It cannot fail to work. 


Independent Action. 


Switchboards. 
Panel Boards. 
Hand and Quick Break 


Switches. 
sens IDEAL. 
VICTOR. Double Pot. Quadruple Break. 
F. A. LA ROCHE & CO., = 131 Hudson Street, NEW YORK. 


The Whitney Standard Switchboard Direct Cur- 
rent Ammeters and Voltmeters have uniform scale 


divisions and combine the greatest accuracy with permanency and 
reliability. 

The Hoyt Station Ammeters and Voltmeters for 
Alternating Current have a scale 13 inches long and are the 


most accurate instruments of the kind on the market. 


Potential and Current Indicators.—High value, low price. 


Our Portable Voltmeters and Am- 
meters for Direct and Alternat- 
ing Current are extremely accurate and ¢ 


sensitive. Voltmeters will not change on | 
alternating current with changes in Hanes 


WHITNEY ELECTRICAL INSTRUMENT 
COMPANY, 


PENACOOK, NW He - SHERBROOKE, QUE. 
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OUR BATTERY 


«Jur Dry Battery is a Wonderful 
Development. 


It is a New Principle and will 
astound the trade. 


We desire to send Samples to you 
===-write us. 


Phoenix Carbon Mig. GCo., 


sT. LOUIS, UU. S&S. A. 
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RIDGWAY DYNAMO «* ENGINE CO., rivcway, pa. 


MANUFACTURERS OF THE ; ‘ 
The only generator in the world which is provided with special 
THOMPSON-RYAN coils for balancing armature reaction and securing perfect com- Handsome 
mutation with absolutely fixed brushes. The only engine in the Catalogues 
DYNAMO and world which is guaranteed to give perfect regulation. Engine 
arid generator built in the same shops, uniform in design and Furnished on 
M EWEN ENGINE construction, and perfectly adapted to work together as a single : r 
C ome unity Application. 


THE STURTEVANT 
Generating Sets 


Horizontal cr 
Upright . . ' ENG | N ES. 

Sizes up to 75 K. W. Send for Bulletin G. 
Seven Types... Thirty-six Sizes. 


B. F. Sturtevant Co., 


BOSTON, MASS., U. S. A. 


WAREROOMS: Boston, 34 Oliver St. New York, 
131 eed St. Philadelphia, 185 No. Third St. Chi- 
cago, 16 So. Canal St. London, England, 75 Queen Vic- 
toria St. 


Pare Franklin Electric Supply House. 


Hi: P. FEISTER, Proprietor, 
506-508 Cuthbert St., PHILADELPHIA. 


Wholesalers and Jobbers in 


High Grade Electrical Goods and 


Manufacturers’ Selling Agents. 


Our Facilities and Equipment are unsurpassed 
for the handling of goods in large volume. 
Our Prices, like our Goods, are guaranteed 
right. 


Circulars and Catalogues upon request. 


Xiv 
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News of New Things: 


The Campbell Surface—Contact — Closed— Conduit System. 
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Its Points of Merit: 


A water-proof, dust-proof conduit resting on top of the ties. 
One free-running trolley to each car. 
Low cost of installation; low cost of maintenance; ease of access for re- 


pairs that are few and far between. 


Perfect service under all fair conditions and better service than at present 


under worst conditions. 


Extreme simplicity in construction.* 


© D0 Bee Boe Bee eee Geo or Gor Gor Gor Gor Gor Gor Gor Gor Ger Gor Ger GerGec@orGo 
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Points of Superiority: 


No. 451 
Greenwich Street, 
New York. 


Absolutely no magnetic switches to get out of order and cause trouble. 

No magnets or delicate apparatus buried in the ground in vaults and re- 
quiring constant attention and inspection. 

All necessary inspection done at car house. 

Absolutely perfect contact by trolley at all times, no ‘“‘make and break,” 
no depending on the perfect working of innumerable separate switches for 
even the most ordinary service—in this most important point of perfect 
transmission of the current from a buried conductor to motor on car 
the Campbell System excels all others. This one fact is worth a ton of 
talk. The magnetic-switch systems are necessarily complex and costly—the 
Campbell System is at the other extreme—simple and inexpensive Magnetic- 
switch systems are too delicate in construction to stand continued hard 
service—the Campbell System is solid, heavy and substantial. 

This is enough talk—call on or write us and we will furnish you positive 
facts substantiating all our claims. 

Working model on exhibition at our New York office—large in- 
stallation under way—foreign and American contracts under 
consideration. 
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CAMPBELL ELECTRIC yowanpa. 
TRACTION COMPANY, — P& 
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The Probabilities Are 


Your ENGINE is not developing full power for the fuel consumed. 
An INDICATOR will demonstrate that fact and soon pay its entire 
cost. Your ENGINE may be working WET steam or there may be 
OIL going into your boiler. A HINE ELIMINATOR placed in the 
LIVE Steam pipe will cure the first trouble and in the EXHAUST line 
remedy the latter. You will be pleased with copies of letters received 
from people you are acquainted with. 


A 
Beir both Hortenatens. NCW 
Vertical Use. 
World 
FEED WATER HEATER 


Embodies new and yaluable fea- 
tures not found in others. Water 
enters and leaves Heater at hot- 
_ test point. Expansion of tubes 
well cared for, Pricés no higher 
than ordinary makes. 


IMPROVED 
ROBERTSON THOMPSON 


L E A K S INDICATOR. 


In all plants amount to considera- 
ble in course of a year. EUREKA 

Wewalso smanutacture -— OCKING will last three to four 
Reducing Wheels, Plani- times longer, and keep the rods in 
meters, Shaking Grate splendidcondition. Be sure to get 
Bars, Damper Regulators, the GENUINE with red diamond 
Waste Oil Filters. on every box. 


Jas. L. Robertson & Sons, 223 Fulton St., New York. #4xcies: {piitedepnia 


SPECIAL 
PRICES 
FOR 
EXPORT 


STEEL OUR MUSIC WIRE HAVING HIGH TENSILE 
STRENGTH AND ABSOLUTE UNIFORMITY 


SPRING IS EXCELLENT FOR SPRINGS..... 


HAMMACHER, SCHLEMMER & CO., 


Wi ie = Correspondence Importers 
Solicited. 


209 BOWERY, NEW YORK. 


TWO VALUABLE BOOKS|G & P ENGRAVING CO.|Cransformers, 


The Destruction of Steam Boilers: ee eS EB HLS 


Being a practical treatise on the deterioratiog of Kuhlman Electric Co. 


steam boiiers, from the effects of incrustation and 

corrosion, with simple methods for preventing the NAMI PLA i ES ELKHART, INDIANA. 
same, etc., etc., by W. H. Wakeman. Pamphlet, 

6x9, illustrated. Price 25 Cents. 


For all kinds Electrical Machinery and 


Refrigeration and Ice Making and Re= 
other purposes. 


frigerating Machinery : 


Being a pace! reales on the mee nee ope- 
L t 18 
Machinery, by W-H. Waxenan. Pamphlet. oxo! DIE SINKING and ENGRAVING. 
fe fully illustrated. Numerous valuable tables, etc. 


a Price 25 Cents. BRASS FOUNDERS. 


SEND FOR NEW CATALOGUE. Koch Woven Wire Tube Dynamo Brash 


The American Industrial Publishing Co. 


185 Franklin St.. BOSTON, MASS. GOLDMARK & WALLACE, Agents for U. S. 
Box 53. BRIDGEPORT, CONN. b z , | 121 Worth Street, New York. 


COLUMBIA CARBONS © ios" 


As COLUMBIA is the Gem of the Ocean, 
so is the COLUMBIA the Gem of 


ENCLOSED ARC CARBONS. 


MANUFACTUR 2D BY———-hatateliltieietietnie._ 


HEBER WELLS, 
Pattern Letters por rena < 
Manufacturers CABINETS FOR 


also; of%....: ELECTROTYPES 
155 William Street, New York. 


Saar 


625 Highland 


Avenue, CLEVELAND, OHIO. 
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87 csc acne 0 
PPE CHRISTIANA, PA, U.S. A. 


oe 


THE THUND'RING TORRENT 


CAN BE TAMED AND MADE TO OBEY THE WILL OF MAN, PERFORMING : 
WONDERS UNDREAMED OF, CHIEF AMONG WHICH /S THE DEVELOT. 
MENT OF ELECTRIC POWER, THLE LATENI ENERGY WSLTORELD Ce eee 
STREAM CAN BE UTILIZED, AND BY MEANS OF OUR 


BALANCED GATE TURBINE WHEELS 


MADE TO-OPERATE DYNAMOS, MOTORS, GENERATORS Le. 
AND ANYTHING THAT WOULD OTHERWISE NECESSITATE THE USE OF AN ENG 


WE HAVE MADE A CLOSE AND EXHAGSTIVE STUDY OF “THE SYSTLii= 
WATER WHEEL PROPULSION AND ARE PREPARED TOPRECT 


COMPLETE POWER PLANTS: 


WZ 


CONSULT US FOR PLANS: AND ESTIMATES. 2 ts tiree o 
PRICES QUOTED ON RECEIPT OF SPRCMIGAIT T=. 


-ORRI2e 


E ALSO MA UFACTURE 
EVERY APPLIANCE FOR | 
TRANSMITTING POWER, 


SUCH AS 


GEARING, 
SHAF Tinie 
PULL Iie 

FRICTION 
CL.U) Cie 
Ets 


'| SEND FOR ILLUSTRATED 
| WATER WHEEL BOOK. 


POLES Ss 
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faecrric «CEILING FANS 


FOR ALL DIRECT-CURRENT CIRCUITS. 


£™ 


7m 


EA omy TC TAI CALE WOO) he PO) UR D LAME S: 


Ball Bearings, 


Simplest and most perfect 


Self Oiling, in design and operation. 
Dust Proof, 7 stest 
Noiseless. 
Highest in speed. 
Lowest in cost of current. 
5 ad 


mm 


The workmanship and finish 


BA) DN io fe Ome reh 


: are of the highest order. 
Insulation, 
Efficiency, ee 


Current heat—the lowest. Wa 


Every fan guaranteed. 


THE STANDARD FAN is ornamental and will make the best impression on 
your customer. It will prove every claim you make for it. 

Economical to operate, requires no attention from beginning to end of season. 
Will not drip oil. “ 

Two grades of fans, with or without switch and with several finishes in each grade. 

Let us mail you our Catalogue explaining all about the Standard for ’99. 


% 


Che Robbins & Myers Co. 
SPRINGFIELD, OHIO 
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MORRIN CLIMAX BOILER) ""2Staveo 


ia n 


Decision of U. S. Circuit Court Fully Sustains Patents of Thos. F. Morrin. 


HIGHEST AWARDS: World’s Fair,I893. Nashville Exposition, 1897. Omaha Exposition, 1898. 


oe 


Over 


500,000 H.P. 


in use in various indus- 
tries in the United States 
and Foreign Countries. 


oe 


For 


Direct Firing 
Or the Utilization of 

waste heat from Cylinder 

Boilers and Blast Fur- 


-=qaces, etc. 

o Also adapted for the 
_ use of crushed sugar 
“cane as fuel. 


View of Boiler House, Peoples Light & Power Co., Newark Plant, containing 7-500 and 6-600 
H. P. (7,100 total) Morrin ‘‘Climax’”’ Vertical Water Tube Safety Boilers. 

This company has now in use in their many stations 15,000 H. P. Morrin “Climax” Boilers, a 2 
fact which proves the superiority of the ‘‘Climax Boiler” over all others on the market. 


e 
POINTS OF MERIT: Economy, Safety, Durability and Low Cost of Maintenance. 


Numerous tests demonstrate the FACT that the Climax Boiler will evaporate more pounds of water per pound of 


combustible, than any other Steam Boiler now on the market. 


-.-.Manufactured by.... 


THE GLONBROCK’ STEAM’ BOILER COMPANY, 


SZO SMITH ST., BROOKLYN, N. Y., 


Builders of Smoke Stacks, Tanks and General Sheet Iron Work. 


In writing please mention THE ELECTRICAL ENGINEER, . 
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WE INVITE YOU 


To INSPECT AND INVESTIGATE OUR 


SECTIONAL CONDUCTOR SYSTEM 


It is the only Third-Rail System adapted alike for surface and elevated 
roads, both for city and interurban traffic. 


; 


eS a4 
a 
; pata ey 
i 
EE 


3 “Sarery THIRD RAIL El a 


IT HAS THESE 


titttbbrrretei) SUPERIOR ADVANTAGES 44-4-$-$-t-bbbttedetetey 
z Can be built for the price of a good overhead system. = 
z Uses but a single set of third rails. - 
¢ Does away with contact skates. = 
5 Is able to pick up its switces without the power-house current. ze 
x3 Storage battery consists of but a few cells, which are continuously charged and - 
one require no attention. es 
i. The car lamps are always lighted, whether the power-house current is on or not. u 
re The switches open by gravity, rendering the live section in the roadway possible 2 
only under the car. 
The car body covers and guards both live sections, so that there is no danger to : 
passing people or animals. : 
The switches are absolutely non-arcing. 
The cars can be operated on a flooded track without danger or incorivenience. "> 
cc The switches are extremely simple and absolutely reliable. 


oh 
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There are a great many other advantages which we will be very much pleased to experimentally demonstrate. A 
perfect working model of our Third-Rail System is in operation at our office. Bring with you the most competent 
disinterested electrical expert. Fullest investigation solicited. 


Rooms 223-4-5-6-7 THE SAFETY THIRD-RAIL ELECTRIC CO. 


Temple, Court Building 
es NEW VOoRE 
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DIRECT COUPLED SETS. 


Central Valve Engines. 


For full particulars, write 


Mi. C. BULLOCK MFc. Co., 


1183 W. Lake St., CHICACO. 


Armington & Sims Gompany, 


PROVIDENCE, R.I. 


High Grade Steam Engines to meet the requirements of any service. Write for Catalogue. 


BY SIMPLY PRESSING A BUTTON YOU CAN 


STOP YOUR ENGINE 


Close any valve in your steam pipe. Throw out a friction clutch. 
Stop a water wheel. Stop a gas or oil engine. Stop anything 
controlled by valve or lever. 


IF YOUR ENGINE STARTS RUN AWAY : l FEED WATER ape 


TO RACE OR 
THE MONARCH SPEED LIMIT WHHL HEATER. 
STOPS IT AUTOMATICALLY. wy i FREE EXHAUST, DURABLE 


loss of life in moving machinery, 
loss in accident suits due to 


FLY wheel accidents. ATE EASILY. CLEANED. 
burnt out armatures or field magnets. AW : 


ee ee Fl |G Stpatton 
THE MONARCH MFG. Co., | |\ quae IR) WR) ID 


39 Cortlandt Street, New York. | |} = jBBOELIVERS DRY STEAM 
; on | TO YOUR ENGINE. 


~—.G-— 
ae G.C 
wera eee ta GouBeERT ME. a NEW YORK. 
AND ELECTRIC MOTORS . caer 


AND GENERATORS, 


Both Belted and Direct Connected 


lack of proper precautions. 


For New England States address Waterbury, Conn. 


AMERICAN ENGINE CO,, | 2+@+@+ererererererororerererorersrerer+e+ 


32 RARITAN AVE., 
BOUND BROOK, N.J TOOLS FOR FINE (R ROUGH WORK 


Tools that are common and Tools that are rare, costly and 


cheap Tools, and every other kind of Tool used in any 
. _ trade you will find described and illustrated 
» in MONTGOMERY’S TOOL CATA- 


For Heads of 3 Feet to 2000 Feet \ eye = IOGUE FOR 1808. A handsome book 
; : containing 510 pages and copious index. 


Pocket size 61%4x4%4 inches, with rounded 
ELECTRIC POWER gnd LIGHTING PLANTS | edges and stitched covers. Every work- 

pone iro iclenieneenibn an eerearanian: 1898 shop and factory in the country should 
The largest Power ever obtained from a wheel of the same dimen- have one. Sent by mail for 25 cents by 


Especially adapted to all kinds of 4 omteowerv@ 
ae 


sions. The highest speed ever obtained for the same power. The 
highest mean e Aicienc y when running . from half to full gate. 


We guarantee also : A runner of the greates st 08s ssible strength. M (@) N Ta oO M E R Y & coa., 


P A gate unequaled in quickness and ease of opening and closing 


= State your Head and send for pamphlet. ¢ 105 FULTON STREET, =. = = NEW YORK. 
JAMES LEFFEL & GO., Springfield, Ohio, U.S.A. selaiatersielsinin-a:eieielecceean 
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The steady and increasing favor in which any article is received is the 
best evidence of its merit. This has been the history of our engine during 
the fifteen years of its existence, and our engines have been our best adver- 
tisements. The highest quality of materials and workmanship are used in 
their construction. “They cost less for maintenance, are economical and 
reliable, embody all modern improvements, and for these reasons deserve 
and command higher prices than others. 


THE-BALCL ENGINE CO., 


Chicago Office: ; 
1526 Monadnock Block. Erie, Pa, 


McINTOSH, SEYMOUR & CO., 


AUBURN, N. Y. 


wats eat =F Seas acter aaa Tie SS 


HORIZONTAL TANDEM GRIDIRON VALVE ENGINE ARRANGED FOR DIRECT-DRIVEN GENERATOR. 


ALL TYPES AND SIZES... 


High grade Gridiron Four-Valve Engines, with separate steam and exhaust eccentrics, 
and Positive Valve Gear. Economy, Durability and Close Regulation. 


Heavy Engines for Railway or Mill Work a Specialty. 


NEW YORK, SAN FRANCISCO, | BOSTON, 
MicINTOSH, SEYMOUR & CO., Cc, C. MOORE & CO., | J. A. GRANT & CO., 
1o11 Havemeyer Building. 32 First Street. 8 Oliver Street. 


European Representative, R. W. BLACKWELL, 39 Victoria Street, Westminster, London, S. W. 


COMMERCIAL IRONCLAD TYPE “R” MOTORS. _ 2esipive circus 


COMMERCIAL ELECTRIC CO., 192 West Merrill Street, INDIANAPOLIS, IND. 
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ORO POX POX, 
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(Type G.) 


Cast Iron Octagonal Frame with cast steel pole pieces. Laminated Armature, mounted on a ventilated sleeve. Armature 
Conductors are laid in slots, and are thoroughly insulated The Commutator is made of hard copper segments, on which are fitted 


DOPDPO PD ODO ODDO PP IOSSD OO OOOO VIDIO SHH OS 99OOH 


either tangential or radial brush-holders, 
These machines will run cool, and will carry excessive overloads without danger of overheating. 


THE EDDY ELECTRI 


NEW YORK: 143 Liberty Street. 
PHILADELPHIA: Walter C. McIntire & Co., 506 Commerce Street. 
AGENTS: BOSTON: G.M. Angier & Co., 64 Federal Street. 
ELMIRA: S.N. Blake. 


CINCINNATI: John A. Stewart, Navada Building. 


EE SCE WOE CE CEE ECE CCE ECO 


PARA ROR 


N\ 
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EN SY: $0006 6006 ons 


DYNAMOS «MOTORS | 


TYPE G. D. C. GENERATOR AND VERTICAL ENGINE, 


MANLFACTURI 


FOR ALL USES, 
AND IN ALL SIZES. 


Direct connected generators of 17 K. W. out- 
put or larger are made of a cast iron octagonal 
frame to which are bolted cast steel poles excited 
by coils wound on metal spools. The frames 
are provided with lugs for bolting to extended 
engine base, and the armature is mounted on a 
sleeve which is forced on the extended engine 
shaft. Usually an out-board bearing provided by 
the engine builder furnishes the support for the 
brush arm, but where desired the brush arm may 
be supported by a bracket from the frame cast- 
ing itself. Either tangent or radial brush hold- 
ers will be furnished with direct connected gene- 
rators, and either carbon or gauze brushes as 
may be desired, or as the purpose for which the 
machine is to be used may require. 


G CO. 


ST. LOUIS: Western Electric Supply Co. 
AGENTS: KANSAS CITY: W.T. Osborn. 
* CHICAGO: Wallace & Hine, 305 Dearborn Street. 


SAN FRANCISCO: California Electrical Works, 409 Market Street. 
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ort Wayne Electric Corporation 


FORT WAYNE, IND. 


MANUFACTURERS OF 


ELECTRICAL APPARATUS 


nS 


WrENLNrZ enreyveyrey re yves reyes repre repre prepreyye 


nee 
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ORT UTUUMIAN BATU ATT UU MIDU UD UHI UMD UBL AU EN 


3 

BN 

3 

3 FOR LIGHT AND POWER 

bn) 

3 Meas. ' ARC APPARATUS ROTARY TRANSFORMERS 

66 27 aes 

Fant ane eee patents, yo ALTERNATING APPARATUS SYNCHRONOUS MOTORS 

3 DIRECT CURRENT APPARATUS 3 ** DUNCAN’? METERS 

BY 

3 

Ey eo é: SPECIAL ATTENTION GIVEN TO 

# TRANSMISSION WORK 

BY ee ae , 
iy es 
3 iE 
3 ts 
SY ns 
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BN 
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BN 
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x OUR WATT METERS WILL REGISTER ACCURATELY ON ONE 8 C. P. LAMP 

3S OFRRICES 

P< 

E ATLANTA—25 Marietta Street aN Mexico City—American Engineering Company 

3 CHICAGO—625 Marquette Building A BOSTON—60 Equitable Building 

5 DALLAS—203 Scollard Building a CINCINNATI—402 Neave Building 

3 NEW ORLEANS—717 Hennen Building DES MOINES-— 308 Observatory Building 

BY PHILADELPHIA—101-104 Bourse Building i NEW YORK—115 Broadway 

5) ST. LOUIS—908 Security Building PITTSBURG—918 Park Building 

EY SAN FRANCISCO—18 Second Street | ST. PAUL—203 Newspaper Row 

EH MAIN OFFICE—FORT WAYNE, IND. SYRACUSE—717 Dillaye Mem. Building 

ty . 

: EXPORT DEPARTMENT—1I15 Broadway, NEW YORK CITY 

4 ae 
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EOS WELO. CONT EMRIGA TE INSTALLING 


ELECTRIC LIGHTING or POWER TRANSMISSION 
APPARATUS 


during the New Year, should start out with the determination 


to buy only the very best apparatus obtainable, —— 
that built by 


THE C & C ELECTRIC COMPANY 


i Wer iRALING SEP INSTALLED BY US?tFOR THEOVH) B. CLAFLIN CO., NEW YORK, 
INCLUDING Ay toon. W. 8POLE C .& C).“M,. P.”’ GENERATOR. 


Send for copy of our New Bulletin, No. 127, treating upon our Iron-clad Motors, Dynamos, Generating Sets, etc. 


THE C & C BLECTRIC COMPANY 


Works: GARW OOD, N. J. 


SALES OFFICES: MAIN OFFICES: 


BOSTON, 19 High St. ST. LOUIS, 211 Lucas Ave. 
PHILADELPHIA, 683 Arch St. LOUISVILLE, Columbus Bldg. . W 
CHICAGO, 1012 EAS OR Block. BALTIMORE, 22, biene ae 143 Liberty Di. NE YOR K 


LONDON, Eng., 47 Victoria St., Westminster, 
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THE PHOENIX GLASS CO. 


MANUFACTURERS OF 


ELECTRIC LIGHT..... 
GLOBES anp SHADES 


Arc and Incandescent, for all Systems. Gas Globes for 


bt 4 


PHP PLLLCC EEL 


eh 


Welsbach and other Gas Burners. Decorated Lamps and 


Globes. 
15 Murray Street, 


NEW _ YORK. 


CATALOGUES ON APPLICATION. 
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Gecek ELESs. 


3 ° PARTZ AGID GR 


No. 3. 


ah 


ATTER 


FORIALL 
Open Circuit Work. 
eae eek ~~ 
THE HIGHEST VOLTAGE, ra 
STRONGEST AND <3 
LONGEST LASTING BAT- ao 
TERY IN THE WORLD. net 


Jar, 6 in. x 8 in. Ta 6 in. x 8 in. 
E. [1. F. 1.9 to 2 Volts. Awarded Medal and Diploma at E. [f1. F. 1.9 to 2 Volts. Ki 
Current on Short Circuit, 1 to 2 Amperes. Columbian World’s Fair, after Current on Short Circuit, 3 to 5 Amperes. WS 
Price, $1.50 per cell. Competitive Tests for Price, $1.50 per cell. é 
c. : CA Ti, 
Heavy Electric Bell Work, Annunciators, Open ¢& 
( Rect 


Circuit Electric Signals, Electric Clocks, Watch- 
men’s Clocks, Long Distance and continuously 
used Telephones, etc. 


DEARDLR 
Rela he 


7 e2 as 
Re 


The attention of Blectrical’ 2 een Many of the large hotels ee ee ee G 
Builders, Dealers in Electrical Supplies, Tele try are now replacing unsatisfactory batteries (GAa<q 
phone Companies, ete., is called to this Bat- SEND FOR CATALOGUE. with the PARTZ ACID GRAVITY BAT- : 
tery. THRY. 6324 
C4 
PARTZ SULPHO-CHROMIC SALT & 
was 
FOR USE IN Cet 
PARTZ ACID GRAVITY BATTERIES = 
O24 


AND FOR MAKING 


ELECTROPOION FLUID. 


Sr 
__ AT MARCH 


~ AS 
\ » 
ey 


CEs, 
ECONOM Y—SAFETY- EFFICIENCY. Chee 
i SULPHO-CHROMIC SALT, when dissolved in water, makes a standard, electropoion fluid -- nie © 
THEPARTZ WW! without the necessity of handling liquid acids, having practically the same amount of |] conan ht 
i ve Gira i) stored energy as an equal quantity of fluid made in the ordinary ways, giving with a zinc- |jh pulpt pho Chromic! Onl 
carbon element an E. M. F. of 1.9 to 2 volts and an ampere-hour capacity of about the |M)" ‘scart. ih CA 
same. ‘aWoWETE i 
We especially call the attention of battery users to this substance as affording the best, | POISON. IRs Creel 
cheapest, and most convenient method of making electropoion fluid for medical batteries, Wi ia Zz 
eo Grenet cells, Bunsen batteries, for lecture tables, experimental work, ete., and motor pat- Fas HE S's W.0. MON 
[Ra| CHESTNUT SI.COR.7 WELFTH| II teries. ) CHESTS ent? Ny G 4 
Ih meee a SULPHO-CHROMIC SALT is put up in air-tight jars, with screw-lid, each jar containing |[ e aan ( 
\ ew YorkavetoN c~1cacol two pounds. As the Salt is hygroscopic, it must be guarded against moisture. Hi i = 
ae PRICE, PER JAR, 2 LBS., 80.25 . 
MANUFACTURED AND FOR SALE BY ( ae 
THE S. S. WHITE DENTAL MIG. CO : 
O24 
e 9 Cy 
BRANCHES: BRANCHES: Cee 
NEW YORK: 1 and 3 Union Square, West. Chestnut St., cor. Twelfth St. ATLANTA: 771% Whitehall St. es 
BOSnGN: 140 pig tee en tak 42d St. ROCHESTER: 513-519 Cham, of Com. Bldg. ee” 
ST ; an oylston St. si ale x ary 
CHICAGO: Randolph Se tase Wabash Ave. PHILADELPHIA, PA. : ERLIN: (Ger.): Lindenstrasse, 37. CES 
BROOKLYN: 446 and 448 Fulton St. BUENOS ATRES (R. A.). Cre 
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Largest Machinery Store2::% 


( A MACHINECO. 
E. ea, MMACHINE CO, 


Bag HO BAA LE peer 
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MACHINE 
TOOkS & 


FOR ALL 


MET AY 
WORK... 


New Catalog Just Issued 


OS Cy a a OO OO ge 


ren 


Home of The Garvin Machine Co. 


‘TAPPING MACHINES 


Plain and Automatic 
Vertical and Horizontal 


; a | 
BUILE IN = SEN NSSSI Zi - re 


= eee 2 
= aes 


a 


No. 2, Automatic Tapper 


The Garvin Machine Company 
Spring and Varick Sts., NEW YORK 


PHILADELPHIA STORE: BERLIN STORE: 
if THE GARVIN MACHINE Co. THE GARVIN MACHINE Co., m b H 
51 North Seventh St., Philadelphia, Pa. 17 Burg Strasse, Berlin C, Germany 
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New “BLISS” Automatic Press 


FOR 


) NOTCHING ARMATURE 
CORE DISCS, 


(Patented.) 


Automatic Armature © 
Disc Notching Press 


The Adjustment for Different 
Diameters is made by simply 
turning the hand-wheel shown. 
No alteration or readjustment of 
pawls or indexing parts to suit 
different diameters. 

The Adjustment for Different 
Numbers of Notches is effected 
by means of change gears instead 
of the usual pawl and index- 
plate device. These gears only 
need be changed to obtain any 
desired alteration in the number 
of notches. This obviates the _ne- 
cessity of using a Special index- 

\ ing plate for each style of disc, 
and effects a considerable saving, 
as the change gears are compara- 

tively inexpensive. The same set 


of gears can in most cases be ar- 
ranged to answer for three differ- 
ent numbers of notches, so that 
ten change gears, for instance, 
) may be used for thirty different 


eg divisions. 

Sete = mom gift The Index Feed is effected by 
“te SUT ae means of a rack and pinion move- 
oe re ee if ment, which is more reliable and 
; es B Spd Be aa vee ree a ae pad Falenes 
pe a a a OD Oe Meg a a oe neal mal eed usually employed, and does no 
2 ars ae fet et lat Ts call for any adjustment for different 

«BLISS ’” ARMATURE DISC NOTCHING PRESS. : Setees Gee peer Rocce: 

With Clamping Arm and Hlectric Motor. Zé Write for Full Particulars. 


PRESSES, DIES, SHEARS 


AND OTHER TOOLS FOR 
MANUFACTURING .... 


ELECTRICAL GOODS. 


Correspondence Solicited. 


E. W. BLISS CO. 


Owning and Operating 
The Stiles and Parker Press Co. 


43 ADAMS ST., BROOKLYN, N. Y: 


WESTERN OFFICE: 
96 W. Washington St., Chicago, III. 


“BLISS” CIRCLE SHEARS. 


LONDON AGENCY: EUROPEAN OFFICE: i ns 

The Projectile Co., Ltd., {2 Ave. de fa rhb} With Angular Shafts, for Inside and Outside Circles. 

New Rd., Wandsworth Rd., S.W. Paris, France. Circular Shears with Angular Cutter Shafts. 
BERLIN AGENCY These Shears are designed for cutting the outside or inside of armature discs and 
VIENNA is Schucherdt other rings. The angular position of the lower cutter permits of making as clean a 

COLOGNE « an cut on the inside as on the outside of disc. 

BRUSSELS « Schutte. These machines are, very, carefully built throughout, so as to meet the demand for 
a tool of greater accuracy and strength than the ordinary cheaply built shears in 


the market. 
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ecooll WILL SAVE MONEY FOR YOU... 


ALSO TIME AND THE INCONVENIENCE OF SENDING YOUR REPAIR WORK OR NEW JOBS TO AN OUTSIDE CONCERN. 


OUR NEW SCREW-CUTTING ENGINE LATHE 


MapbE In Two SIZzEs 
10 INCH and {2 INCH 


PLAIN REST AND 
Power Cross FEED 


ESPECIALLY USEFUL FOR 
LicHt REPAIR WorxK 
OF -ANY KIND IN 


ISOLATED PLANTS 
CENTRAL STATIONS Ano 
GENERAL SHOP WORK 


WE MANUFACTURE ALSO A 
FULL LINE OF PUNCHING 
AND SHEARING MACHINES, 
HAND AND POWER 

ALSO GEAR CUTTING AND 
MILLING ATTACHMENTS 


FOR LATHES- 


CATALOGUES AND PRICES 


END VIEW FRONT VIEW--10 inch Lathe ON REQUEST 


CAN BE FURNISHED WITH FRICTION COUNTERSHAFT AND COMPOUND REST. EUROPEAN AGENCIES 
SELIG, SONNENTHAL & CO.; LONDON 


H. W. PEABODY & CO., PARIS 
MANUFACTURED W ¢ VOI ING MFG CO WORCESTER | sos. ‘scuvarcz, BUDAPEST 
BY o\We ° ® MASS., U.S.A. | &. SONNENTHAL, JR., BERLIN. 


FOOT POWER 
SCREW-CUTTING 


OUR No. 5 LATHE 


(THIS IS IT) 


PRICE $090.00 


OUR No. 4% LATHE 


(Just like No. 5, only it swings 9 inches on face- 
plate and 25 inches between centers.) 


PRICE $65.00. 


SEND FOR CATALOGUE AND DISCOUNTS. 


So_e MANUFACTURERS, 


WY). F. & Jno. Barnes Zo. 


= . SSS 7 281 RUBY STREET, 
No. 5 SCREW CUITINS LATHE; W-INCH SWING, 34 INCHES BETWEEN CENTERS. ROCKFORD, ILL., U.S.A. 


hie 
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ANNUNCIATORS ano BELLS LATE ee 


CATALOGUES AND PRICES ON APPLICATION. PLAIN OR 


; EBONIZED. 
Boni GARTER & WILKINS, eiicacecena, Pa. | MONSON-BURMAH SLATE 60., Portland, Maine 


FOR HIGH POTENTIAL POWER 
TRANSMISSION USE “PROVO TYPE” 
HIGH POTENTIAL INSULATOR. 


This Insulator was designed by V. G. 
Converse, E.E., for the Telluride Power 
Transmission Company of Provo, Utah. 
It has been in successful operation for 
more than a year at Mercur, Colorado, 
carrying a current of 40,000 volts. - 
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Mauufactured and Guaranteed by 


HEMINGRAY GLASS CO. 


COVINGTON, KY. eS  ————— 


Manufacturers of Glass Insulators for all purposes. 534 inches high; 7 inches wide. 


DIE SINKING MACHINES *°"*.,.-< 
TURRET HEAD MAGHINES :::~".5 


est improvements 


Drop Hammers, Trimming Presses, 
Cutter Grinding Machines, Milling Cutters, 


Reamers, Gauges, Taps and Dies, THOUSANDS OF TONS 
OF 


Renshaw Rachet Drills, Combination Lathe Chucks. 
ASK FOR CATALOGUE B. 


Whsy i 2 | Th | Py HARTFORD, EU EL. 
ij F vPratt & Whitney Cou, eat | sow wacreo ov oso 
> Ew yore -_nostox, = entcaco.  |Can be Saved 


BY THE USE OF THE 


HAIR SPRINGS| 48-COMPOSIMETER 


WHICH 
INDICATES AND RECORDS 


Continuously the Percentage of 


CARBON DIOXIDE 


IN THE 
FAPGEST MF Or HAIBSORINGS IN US. CHIMNEY GAS 
IT MAKES AN 
For Electric Indicating and rdiny’ 
are Steam Gauges, etc. ind AUTOGRAPHIC | R ECORD 
Non-Magnetic Hair Springs of Phosphor Bronze OF THE CONDITION OF THE 
and other non-magnetic metals. 
i @oPpy, > Hair Springs of any description manufactured Fil R E. 
MOTORS EIC. Send for Estimls; to order. F, N. MANROSS, Forestville, Conn. WE INVITE CORRESPONDENCE. 


aU Om Gem mianeeeence-eice. | UCHUNG: STEINBART:& Co, LTH, 


Consulting Engineers and Electrical Experts, “~~ °°?" * 4? Fourth Street, Carlstadt, N. J 
POWER TRANSMISSION, LIGHTING Tele. 732 Broad. F kr 
and RAILWAY WORK. Bowling Green Bldg., 11 Broadway,N. Y. 


A. Le MCRAE, cexsuizine euecreicat 


Estimates, Plans, Specifications, 
Examinations, Reports, Tests. 


306 Oriel Building. ST. LOUIS, MO. 
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ALTERNATING 
sw verso, CIRCUITS. 


EDWARDS & CO., 


144th STREET & 4th AVE. New York. 


NEW STANDARD |GREEN’S scscsccc. 
ATTERIES [~~~ ECONOMIZER 
DRY B S Electric Light and Power Plants. 


Are now made in any size from 
1,3; inch to 3 inches in diameter and 
from 2 inches to 7 inches in height. 
My No. 4 oval vest pocket cell is a 
dandy for neckties pins, etc. 


Hope to be able to tell you in the 
near future of the adoption of the 
New Standard by the great naval 
powers of Europe. 


All right for a one-year-old battery 
maker. 
Catalogue for the asking. Estimates given for 


COMPLETE ECONOMIZER PLANTS, 
With the different Systems of Draft. 


SEND FOR ESTIMATES AND SPECIFICATIONS. 


WILLIAM ROCHE, THE FUEL ECONOMIZER CO., 


259 Greenwich Street, ee winudsal cae 


NEW YORK, 74 Cortlandt Street. 
BOSTON, 53 State Street. 


NEW YORK. SAN FRANCISCO, 32 First Street- MATTEAWAK, N. Y. 


SOUTHWARK FOUNDRY & MACHINE CO,,| = secre cc 


Ey i LA DE. LPH IA, PA. will be esteemed a favor. 


BUILDERS OF 
REFINED AUTOMATIC CUT-OFF ENGINES 


FOR ELECTRIC LIGHTING AND POWER SERVICE. ‘THORBURN REID, 


CONSULTING ENGINEER. 


OF 


Our Porter-Allen Engines of horizontal and vertical type, simple compound, | 4; ecrrRic AL— Power’ ‘Transmission. Herter 
’ 


triple and quadruple expansion, in sizes up to 2,500 economical horse-power, | ways, Central Stations, Isolated plants. Machine De- 


: ign. HYDRAULIC—W Devel t 
are running in various central station and isolated electric plants throughout REFRIGERATING — Complete Manitiactiring 


the country. or Cold Storage Plants. 
Telephono, 120 LIBERTY ST., 
INQUIRIES SOLICITED ——____ No. 2708 Cort. N. Y. City. 
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Is the result of well- 
lighted stores and offices. 
People like cheerful sur- 
roundings and uncon- 
sciously avoid going into 
places of trade which 
have a dreary, dismal, 
melancholy air through 
\ apparent lack of light. 
These conditions may 
easily be remedied by 
distributing the same 
amount of light judiciously. If you ask us how this may 
be done, we'll answer REFLECTORS and we may add 
that WHEELER REFLECTORS are the best. 
EVERY KIND FOR EVERY PURPOSE. 


THE WHEELER REFLECTOR CO., °°°yiSs. 


WASHBURN & MOEN 


MFG. CO. 


BETTER BUSINESS = - 


BARE AND 
INSULATED 


ELECTRICAL WIRES 


OF EVERY DESCRIPTION 
ALSO MANUFACTURERS OF 


The “Chicago” Rail Bond. 


General Offices: 


WORCESTER, MASS. 


WAREHOUSES AND OFFICES: 
New York 
Houston, 


Boston, San Francisco 


' Chicago, 
Philadelphia, Pittsburgh. 


THE 


HORN & BRANNEN MFG. CO. 


Manufacturers of 
Gas and 


Electric Light 
Fixtures.__, 


Manufactory and Salesrooms: 


427, 429, 431, 433 
North Broad St., 


PHILADELPHIA. 


q 


= i=4 FOR GENUINE HARD we | ites 


SWITCH BASES, 
LAMP FITTINGS, Etc. 


ELECTRICAL | 


p 


It is admitted by parties who have had occasion to substitute this ware 
for that of others, that this ware is the most tough and of the best finish ; 
confirming the claim that it is of undoubted superiority. 


EMPIRE CHINA WORKS. 


Where it is desired to 
concentrate a very power- 
ful light in a small space 
nothing can excel our 
“Deep Cone” Reflector. 

Especially valuable in 
show windows, over work 
benches, etc. 

Lined with mirror plate 
glass—Pure metallic silver, 
it increases the light twelve 


AMERICAN REFLECTOR & LTG. 60,, 


CHICAGO, ILL. 


RHEOSTATS 


THE PARAGON 


MOTOR-STARTERS 


SPEED-REGULATORS 
FIELD-RHEOSTATS 
eee ee 
Ornamental Descriptive 
Durable Circulars 
Compact and 
Fire-proof Prices on 
Reliable. Application 
ee wt ee 


MANUFACTURED BY 


OHIO ELEGTRIG SPECIALTY MFG. 60. 


TROY, O., U.S. A. 
Long Burning Enclosed 


ARC LAMPS 


POSSESS MANY ADVANTAGES 
OVER LAIIPS OF OTHER IMAKES. 


BOSTON, Mass., Jas. L. Russell, 195 Summer St. 
ST. PAUL, [finn., A. Wilford Zahm, Manhattan Bldg 
LOUISVILLE, Ky., L. D. Carter, 235 Fifth St. 
ATLANTA, Ga., G. H. Wade, 708 Gould Bldg. 
CHICAGO, III., Foster & Louis, 1000 Fisher Bldg. 


Our Catalogue will interest you. 


THE NOWOTNY ELECTRIC CO., 


208, 210, 212 LAWRENCE ST., CINCINNATI, OHIO. 


Office =" Factory, Sandusky, 0. 
= AGENTS, 
N Maver & Englund, to South roth St, 


Phila , Pa 
Smith & Wallace, Hamilton St , Bos- 
= ton, Mass. 
= ArthurS. Partridge, Bank of Com- 
merce Building, St. Louis, Mo 
Joshua Hendy Machine Works, 
2 Fremont St., San Francisco 
Central Electric Co., 173 Adams 
St., Chicago. 
ae M. Shaw, 4o Broad St., 
N 


Neuman-Spranley Co., Ltd., 
_ New Orleans, La. 

John Child, Monadnock Block, Chicago 

Geo. W, Prevost, 189 Grant Ave., Allegheny, Pa, 
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FOR ALL CIRCUITS, EXCEPT ALTERNATING. 


For Theatres, 
Hospitals, 
Public Buildings 
and All places 
Where perfect 


ventilation is 


most desirable. 


EXHAUST FANS, 


9 


Equipped 

with 

Fireproof 

Speed Regulators 
of the 

Most Improved 
Type. 


- All Fans. directly 
connected to [lotors. 


SS ee SS 


Catalogue sent 
Upon Application. 


DIEHL MANUFACTURING COMPANY. 


eee s 563 Broadway, NEW ‘YORK. Main. Office and Factory: 


Meee jis yo) 1 S BOSTON. 
pat tah ee tmaat | 192-194 viat paceh St., CHICAGO, ELIZABETH PO RT, N. J. 


INSULATORS... 


«4T REDUCED PRICES. 


0999O9090000090O0000000000000090000000000006000000060000000 


Having purchased a glass plant for manufacturing 
insulators under the standard mark “B,-W,. CO.” we 
desire to close out about a quarter of a mlllion Insulators 
not so marked, at a material reduction from the current 
prices. The lot consists ot standard Pony, Double Petti- 
coat Pony, Regulars, and Deep Groove Double Petticoat. 


Write us for special quotations stating quantity. 


A AD AAAAAAAAAAAAAAA AAAS 
9999999999900 999O000006 


® 


0999000000 0900090OO 00000000000000000000000000090000000000000 


BIBBER-WHITE COMPANY 


49 FEDERAL STREET, BOSTON, MASS. 
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ARC LAMP 48° TROLLEY CORD. 


< ATREON SPOT CORD, Waterproofed 


Is the standard for both purposes. Beware of second quality cord. Look for our trade mark—the colored spot. 
It will save you money and maybe broken lamps and broken heads. Send for sample and full particulars, 


SAMSON CORDAGE WORKS, Boston, Mass., U.S. A. 


ELEGTRIL us 


Sree cee. 


“Power Motors: 


MANUFACTURED BY THE 


call UNIVERSAL JOINT BRACKET FANS. 
DESK FANS. 


a\ AR GEORGEC. TOWLE MFG. CO., 
wees \ | LANCASTER, PA., U. S. A, 


Agents 
Wanted. 


WW 


1899 


CATALOGUE 
READY. 


DUPLEX FAN. CEILING FAN. Standard. 
Made in 12 inches. 


SAVE BROKER: eS 


Finish, Polished Brass, Handsome in Design and Durable. 


aE) 
Orchestra Lamp) S—— 


A PERFECT #f mas | 
MUSIC LAMP “fjgee ee 


HH - 
ai ae // : = 
=e! \\\' + 2 ar AT LAST. i, TE] j S 
a Just the thing for Orchestras, Pulpits, : i 
ee bs ; ‘ Church Organs, Etc. NN = 
ss THE KINSM Y iSk {P SS SAAT 
NIN LAN DESK LAMP. Send for Descriptive Pocket Catalogue. ) rm 


MSLEOD, WARD & CO., 3 m MANUFACTURERS OF DESK LIGHTING, 


= AND SIMILAR ‘APPARATUS, 
27 THAMES ST., NEW YORK. 


bi 


<" TRape markY 


awarded for 
PARANITE 


Rubber= 


Covered 


Wires and 
Cables by 
Trans- 
Mississippi 
Exposition 
1898 
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INDIANA RUBBER anpb 
INSULATED WIKE.CO 


WAYS & UNAS, 
ly by IIA 


Insulated Wire Co., 
JONESBORO, IND. 
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Insulated 
Wire and 
Cables for 
Aerial, 
Submarine 


and 


Telephone- 
Telegraph 
Cables 


a specialty 
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NEW YORKé OHIO 
C2M PANY 


WARREN,OHIO. USA. 


PACKARD LAMPS. 


UR new Catalogue of Packard Incandescent 

Lamps is the finest work of the kind yet 

S issued and contains much valuable infor- 
8 mation. 

We want every user of incandescent lamps to 

have a copy. If we have overlooked you send us 


your name and address. Stamps not taken. 


NEW YORK & OHIO COMPANY, 


WARREN, OHIO. 


UTOMATIC  Focus- 
ing Lamps, Direct or 
Alternating Circuits, Sin- 
gle or in Series, any can- 
dle power. For all kinds 
of photo-engraving work. 
Operator independent of 
sunlight. Theatrical Stage 
Scenic Effects, Electric 
Fountains, etc. 


HANP Feed Focusing 
a | Lamps, for direct or 
alternating circuit, any 
candle power. Operator 
has complete control of 
the light. Not affected 
by any variation of cur- 
rent. Specially designed 
for photographic and blue 
printing, etc. Theatrical 
work, with all attach- 
ments for scenic effects. 
Street advertising, pro- 
jections, magic lanterns, 
stereopticons, etc. 


SEARCH Lights and Projectors, in all sizes, any 

method of control; 10 to 100 amperes. English 
Naval or Mangin mirrors, fitted with divergent 
lenses when required. Complete Marine Electric 
Equipments. Write for estimates. 


Chas. J. Bogue, 
213-215 CENTRE ST., 
NEW YORK, U.S.A. 
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(jood Things for the New Year. 


THE ZIMDARS & HUNT 
HIGH GRADE PRODUCTIONS. 


Best Modern Designs. Superiority Unquestioned. 
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PANEL BOARDS, FEEDER BOARDS, ETC. 

STANDARD AND SPECIAL FORMS. THE MOST COMPLETE KNIFE SWITCHES. | 

LINE MANUFACTURED. (SEE CAT. B) SWITCH-BOARDS, _CON- 4 

NECTIONS, ETC., ETC. : 

ALL TYPES, ALL SIZES. § 

(SEE CAT. A) i 

‘ 

+ 

E 

4 


THE Z & H FLUSH PLUG-RECEPTACLE AUT. SWITCHES AND MOTOR STARTERS FOR ALL 


SETS FLUSH WITH*WALL OR FLOOR CLASSES OF SERVICE. - DIRECT OR ALTER: 
WHEN PLUG IS IN OR OUT. NATING CURRENT. 
(SEE BULLETIN MI) f (SEE ‘CAT. .C AND BULLETINS) 


ZIMDARS & HUNT, | 


ee aed Re, 127 Fifth Avenue, New York. 
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Glectrical Specialties.... 
| nT ye SWITCHES, 
AN SWITCHBOARDS, 
‘ PANELBOARDS, 


..and Special Work of all kinds. 


CROUSE-HINDS ELECTRIC CO., 


MAIN OFFICE AND WORKS, - - Syracuse, N. Y. 
NEW YORK STORE, - 23 Dey St., Havemeyer Building. 
CHICAGO OFFICE, - - -  - 1644 Monadnock Building. 
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New Year’s Greeting. 


The good old times of New Year’s calling are 
past and gone, but this need not deter one from send- 
ing forth one’s greetings. 

To our friends, old and new, at home and abroad, 
we extend our best wishes for a year of happiness and 
prosperity. May it be full to overflowing with all that 
goes to make life worth living. May it be one of those 
years which one looks back upon as among the hap- 
piest of one’s career. This in a word is what we hope 
for our friends. 

And in your prosperity don’t forget that we are 
here looking for our share of trade. We will give you 
your money’s worth in quality and quantity every 
time. 

A party came into our store lately with a list of 
material he desired for a line he was about to put up, 
and asked us as he took up each item, “How many of 


‘these ‘can you furnish?” “All,” we answered. From 
the ‘top ‘of ‘the list to the bottom he received the same 


answer to his question. “Do you mean to say you can 
fill this order from stock?” “Yes, sir.” “I must have 
this shipped to-day.” “We'll do it.’ He looked as- 
tonished and well he might, for he had visited every 


supply house in New York before coming to us and 


had memo. from each as to the part they could fill. 
None had the whole order in stock. We keep the best 
assorted stock in the East. 


ee 


J. JONES & SON, 


62 Cortlandt St., - - NEW YORK. 
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GOI OOOO OOOO OOOO OOOO Frere. 


/ANNOUNCEMENT: 


Weare pleased to announce to our friends and patrons an early exten- 
sion of our manufacturing facilities such as will enable us to more 
promptly meet your calls upon us. Allow us at the present time to express 
our cordial appreciation of your past patronage and also to solicit your 
future favors within our lines of manufacture. Our aim to produce only 
high grade, reliable apparatus, and to uniformly protect our trade by liberal 
guarantees, is we believe the secret of our success. This policy we propose 
to continue, trusting to merit thereby not only your full confidence, but a 
constantly expanding proportion of your trade. We are, with the season’s 
greetings, yours cordially, 


SERS ASS Ges AE. a Ee aE ee Se 


WAGNER ELECTRIC MFG. CO., 
St) Lois, Urs. 4. 
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Highest Obtainable Efficiency 


Multipolar Motors and Dynamos ot Compact and Symmetrical Design 


W W 


Sparkless Operation, 


Self:Feeding 
Carbon Brushes. 


Rigid Commutation, 
Self-Oiling and 
Aligning Bearings, 


MN 


ae 


SLOW AND MEDIUM SPEED, 
Fully described in our new Catalogue No. 33 M. 


THE HOLTZER-CABOT ELECTRIC CO. 


HEAD OFFICES AND FACTORY: 
NEW YORK BOSTON (Brookline) MASS. CHICAGO 


: 
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WOULD YOU BELIEVE IT ? 


DEARBORN | 


DRUG CHEMICAL : 
WORKS 
291033 Rialto Bldg 


DEARBORN 
DRUG & CHEMICAL 
WORKS 


23". 5 Rialto Bids. 


~~ 
« 


Eaten stay rod and pitted tubes resulting from the use of cheap eee feed water pipes filled with lime scale, the result 
of inattention and using mechanical tube cleaners only. 


HOW ABOUT YOUR BOILERS ? 


We are chemists and treat the subject from a scientific standpoint. 
Send us a clean gallon. jug filled with the water. you are using in your boilers, and we will ANALYZE IT FREE and 
send yon a report of analysis, telling what we can do for you. W. H. EDGAR, President. 


DEARBORN DRUG AND CHEMICAL WORKS, 


Analyzers of Everything. Manufacturing and Analytical Chemists. Makers of Boiler Compounds. 


Offices, 29, 30, 31, 32, and 33 Rialto. Works, 2325, 2327 and 2329 La Salle St. 
Telephone, 3935 Main. CH ICAGO. Telephon:, 1130 South. 
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For everyone interested in electrical work, invention and study, THE ELEC 
TRICAL ENGINEER is necessary and invaluable. The present issue may be taken 
as fairly representative of its scope and the quality of its contents. As to the quantity 
of matter laid each year before its readers, it may be stated that during 1898 th¢ paper 
contained more than 1,400 pages, illustrated by no fewer than 1,700 cuts, and accom- 
panied by numerous supplements. This gives an average of about 28 solid pages per 
issue, to which should be added some 5,000 items of news outside the regular reading 
matter. In actual bulk of contents, THE ELECTRICAL ENGINEER is un- 
equaled. Its leading Departments are as follows, each being filled every week with the 
latest technical news, carefully edited and beautifully illustrated, and arranged with 
the greatest care:— 


TEREGRALILY: ROENTGEN RAYS. NEWYORK NOTES. 
TBLBPIIONY; UL Sol Ad EN Ts: WESTERN NOTES. 
ELECTRIC LIGHTING: LITERATURE. PHILADELPHIA NOTES, 
POWER TRANSMISSION. CORRESPONDENCE. NEW ENGLAND NOTES. 
TRANSPORTATION. TRADE NOTES. SOUTHERN NOTES. 
ELECTRO-CHEMISTRY. MUNICIPAL. AFFAIRS, FOREIGN NOTES. 
AUTOMOBILES. SOCIETY AND CLUB. PATENT NOTES. 
STOCK MARKET. PERSONALS. OBITUARIES. 
EDITORIAL. MECHANICAL. NEW INCORPORATIONS. 
REPORTS OF COMPANIES, (LEGAL  CATALOGGES. 


During 1899 all these important departments will be conducted with wonted en- 
ergy and success, and will contain a number of new features of value-to every one 
engaged in or interested in electricity. A second series of Herrick Data Sheets will 
be begun. Other important announcements will be made from time to time. 

The price of THE ELECTRICAL ENGINEER is only io cents per weekly 
copy, and it can be obtained of any newsdealer. The subscription price, postage free, 
is $3 per year, or $5 in foreign countries. Sample copies free.on application. 

To make sure of securing all the issues cf 1899, without break, send subscription 
at once to 


The Electrical Engineer, 


120 Liberty Street, = Newer York City. 


1899 
The Electrical Engineer 
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1896 and 1897 have proved poor scratching, but we are hopeful. 
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CENTRAL ELECTRIC COMPANY. 


GEO, A. McKINLOCK, 
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x President. 

3 204 2266; 068; 1270 FIRTH AVENUE 
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PP & BB ttectricat Compound. 
P & Brea Varnshe 
P & B tnsutating Tape 
P & B Preservative Paints 


Che Standard Paint Go. 


NEW YORK: 
81 and 83 John Street. 


CHICAGO: 
189 Fifth Avenue. 


LONDON: 
39 Victoria St., S. W. 


HAMBURG: 


Grimm 33. 


PARIS: 


50 Boulevard, Haussmann. 


Btn PE CrRTCAU ENGINE ER: 


January 5, 1899.] 


Allgemeine 
[lektricitats Gesellschaft. 


Capital fully paid up, 47,000,000 Mark. 


Contractors for 


Manufacturers of 


and con- Complete Electric Light | 


Three-phase 


f tinuous current Dynamos, | and Power Plants. 


Motors, Arc Lamps, Instru- 


Transmission otf Power | 


| ments, Switches, Bare and | 
Flexible 


over Distance by 


Long 


} Insulated Wire, 


| Cords, 


Stabilit, 


Micanit, 


Three-Phase Current. 


| and every kind of Electrical Electro-Chemical Works. 


Electric Street Railways. 


| Accessories. 


A. E. G. Incandescent Lamps. 


Head Offices and Works, = - BERLIN. 


Agencies Throughout the World. 
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Insulation 
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No. S 2085. H. V. Wall Socket and Plug 


WHY CONTINUE TO USE LOW INSULATION 
FITTINGS WHEN OUR HIGH INSULATION 
GOODS CAN BEOBTAINED AT EQUAL PRICES? 


Startling 
_ Prices” 


THE ABOVE ILLUSTRATIONS ARE ONLY A 
SELECTION FROM OUR COMPLETE CATA- 
LOGUE. SEND FOR SAME AND, BE UP-TO- 
DATE. IT WILL INTEREST YOU : : : : 


No. S 2105. H. V. Ceiling Rose : No. S 2112. Falcon Ceitng Rose 


The General Electric Company, Ltd. 


69, 71, 88 and 92 Queen Victoria Street 


LONDON, ENGLAND 
. WORKS: eR 


Peel Works, Adelphi, SALFORD. Sherlock Street, BIRMINGHAM Reo eee 
y Brook Green Works, HAMMERSMITH | 
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; Will EXCEL in QUALITY in 
EVERY ESSENTIAL FEATURE. 
This Year will DEMAND BETTER Lamps 


than Last Year. We have anticipated 
this and can meet ALL requirements.: 


READ our l a 


| WeSEhi OUR 
GUARANTEE, SUB I GUA hare) ober | LAMPS strictly 
Mention it in | © || on their 

your ORDER, 


MERITS. The 
Commendation 
of our Customers 
givesus So ecpem 
SS h eee in our SS SSL SSS > < 
ESS HEB at our Expense. 


sama Che Orient Electrical Zo, xmssee" ee 


@ Ohio, U.S.A. 


and if our 
LAMPS are NoT 
as represented 
RETURN them 
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‘YOUR NEW YBAR WILL INDEED 
BB BRIGHT IF YOU USE 
PEERLESS LAMPS! 


Iles ae 


Ecec. ENG, N.Y. _ 


Manufacturers High Grade Anti-Trust 
Incandescent Lamps. 
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Columbia JLamps..... 
Cnequaled in Quality 


We. claim for Columbia 


Lamps that they are 


More uniform in 
Initial Candle 
Power, Voltage 
and Gfficiency 


and will 


Maintain their 
Candle Power to 
a Nigher Degree 


throughout their life than any 
other lamp in the market. 
Having been engaged in 


the business actively for 


more than nine years past, 
we consider our experience enables us to make guarantees that the lamps themselves 


will fulfil in every particular. 


-Use COLUMBIA LAMPS in 1899 and avoid . Prompt Shipments from Factory and Branch Offices. 
the annoyances of new and untried lamps. f Special Attention Given to Export Orders. 


= Columbia Incandescent Lamp Co. 


Main Office and Factory: 
1910, 1912, 1914 Olive Street, St. Louis, Mo. 


BRANCH OFRFICES: 


NEW YORK, 1311 Havemeyer Bldg. CHICAGO, 1236 Monadnock Bldg. SAN FRANCISCO, Paul Seiler Electrical Works. 
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OMAS A: EDISON, JR. 
General Offices and Sales Rooms, 27 William Street, New York. 
BOSTUN OFFICE, 60 State street. 
ILLINOIS ELECTRIC CO., 239 Madison Street, CHICAGO. 
AUSTIN ELECTRICAL SUPPLY, AUSIIN, TEXAS. 
PHENIX ELECTRIC CO., Norfolk, Va. OWEN BURNS, 405 Adams Bldg., San Francisco, Cal. 
GEO. H. GILL, 60 State St., Boston. J. BOYD DEXTER, Annapolis, Md. 

WM. GIBBS BAIN, 748 Drexel Bldg., Philadelphia. 


TH 
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WE ARE HEADQUARTERS — 
rox ALUMINUM REFLECTORS 4%» SHADES 


WE SHOW A FEW ONQgTHISIPAGE, AND ARE GETTING OUT NEW DESIGNS. 
ANY STYLES NOT SHOWN IN CATALOGUE CAN BE SUPPLIED IF DESIRED. 


CONE SHADES. CONVEX AND FLAT SHADES. 


8-in., 0-in. and 12-in. in Stock. 8-in., (0-in., 12-in., 14-in., (6-in., 18-in. and 20-in. in Stock. Larger Sizes to Order. 
Larger Sizes to Order. 


OOOOOOODOOOOOOOQOOD OH 


ONE OF OUR LATEST 50 ‘os Pp P AR ABOL A 16 C. P. and 32 C. P. IN STOCK. 
(GEES aaa + ry ° 50 C. P. TO ORDER AT SHORT NOTICE. 


50 C. Pp. Parabola, 
WITH PATENT HOLDER. 


Only One Set-Screw Used. 
Fits Any Standard Socket. 


No. 21858. 


OODOOOOOOODOQOOODOOOD 


Shades. hs ia cl RUARY. PAR < | j meeRenRY PA 


Fully Protected 
by Patent... 


mal 


i) 
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No. 21854. 
Sa: Greatest Variety. Prompt Shipments. 
Marten Patent Holder. Rie Prices That Defy Competition. ; 
Can be Supplied with Cone, Convex, Write Us. Ask For Discounts. 


Flat and Half Shades, if Desired. 


Be ey ous Bind Ghetto No WE MAKE THE WANTS OF THE TRADE A CONSTANT STUDY, AND 
firdble ta Handling sEasy of Adjust. HAVE NEW STYLES OF GOODS COMING OUT IN THE FUTURE. 
ment; Takes any Socket. WHICH WILL BE SHOWN WHEN READY. 


Noefesfoaleesoetoesoeteeloateeteatenteere 


WESTERN ELECTRIC COMPANY. 


CHICAGO. NEW YORK. 


LONDON, 79 Coleman Street. ANTWERP, 33 Rue Boudewyns. PARIS, 45 Avenue de Beetieul. 
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ANCHOR 500- ms SWITCH. &/ epee 


<7 i Very easy 


TO BUY SWITCHES; BUT YOU WANT TO SE- 
LECT A SWITCH WHICH YOU CAN DEPEND 
ON TO DO ITS DUTY. YOU WANT VALUE FOR 
YOUR MONEY. HUNDREDS OF SWITCHES iii 
FLOOD THE MARKET, BUT THERE IS ONLY A li 
ONE ANCHOR. QU Ha | 
IT STANDS IN A CLASS ALONE; THE PER- : 
FECT PRODUCT OF SCIENTIFIC BRAINS, 
SKILLED HANDS, IMPROVED MACHINERY, 
THE BEST MATERIALS AND MOST AD- 
VANCED IDEAS; BACH ONE A PATTERN OF 
EXCELLENCE, ELECTRICALLY AND ME- , 
CHANICALLY. For Quickly and 
Conveniently Ad- 


The Greatest Satisfaction Accrues from || justing a Lamp at 


the use of the ANCHOR SWITCHES. any Desired Height. 


Can be Operated 
with one hand, same 
as a Window Cur- 
tain. 


Zs = 


Pu ; Wes wh 
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NIAAA AMM 
jFor Electric Car and other High 


Voltage Service. 


ANCHOR FUSIBLE PLUG AND 
RECEPTACLE. 


: i 


HN Ns 


For seo Connections for 
Drop Lamps, Fans, Electric Heat- 
ing Devices, etc. 


SOME SPECIALTIES 
ANCHOR ELEGTRIG GO 


71 FEDERAL ST., BOSTON MASS.,U.S.A. 


i 


Absolutely 
Reliable, 


Anchor Switches 


WERE NOT “MADE TO SELL” ONLY, BUT TO 
WORK; WE HAVE “EDUCATED” THEM UP 
TO THAT POINT, AND AFTER WE SEND 
THEM BROADCAST INTO THE WORLD TO 
“EARN THEIR OWN LIVING,’ WH NATU- 
RALLY FEEL A DEEP INTEREST IN THEIR 
WELFARE. WE WANT ALWAYS TO HEAR 
GOOD REPORTS OF THEM; AND IF THEY 
FAIL IN THEIR DUTIES (WHICH IS NOT 
LIKELY). LET US KNOW, OUR “PATERNAL” 
INSTINCT WILL TELL US WHAT’S WRONG, 
AND WE CAN CORRECT THEM. 


Our illustrations, shown herewith, can convey 
only a vague idea of our many styles. We can 
tempt the taste of the most fastidious art critic, 
at the same time satisfy the most exacting of the 
technical fraternity. 


Our Catalogue makes interesting reading to 
Economists « « « Send for it. 


—— 
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THIS ENTIRE BUILDING 


is devoted exclusively 
to the manufacture of 


TRANSFORMERS 


aaa sel 


aaah 


‘A 
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OR MANY YEARS OUR SOLE EF- 
5 FORT HAS BEEN TO PRODUCE 
A TRANSFORMER THAT COULD 
NOT BE RIVALLED. WE HAVE AM- 
PLE AND COMMODIOUS QUARTERS 
: WHEREIN TO EXPERIMENT, MAKE 
Py OURS TESTS PANDITLURN OUST se 
3 ‘ $ BENT SEE De CAR BiG BE: WE. HAVE 
3 MOLONEY ++ +¢ | SKILLED WORKMEN WHO CAN FOL- 
+ | LOW THE INSTRUCTIONS GIVEN 
x ELECTRIC CO. { THEM. OUR MATERIAL IS THE BEST 
5) ' THAT CAN BE PROCURED, AND THE 
6 North Twelfth Street, + tee en be 
ST. LOUIS, MO., U.S.A. e Our Transformers HAVE NEVER BEEN 
e DEFEATED in any Competitive Test 
3 st I 
Pee ELECTRICAL | CORE AND COPPER LOSS REDUCED TO 
SUPE Ya-CO; i A MINIMUM 
St. Louis, Mo. i No Overheating 
3 A Most Notable Increase in All-Day Efficiency 
# sesSELLING AGENTS —[ Safe and Convenient in Handling 


TANT NGG AAT ANT AACA MUTA TAAMDOUAMUDUUACUUNDEUAC ODED MIAN IZ UAMUDULACU MUD UUAUZUUAT UBUD CUAN CUATUDUA UAB ELA Ua HNaU Na NUa LAIMA TMD LAN NUIT 


Hunt Electric 
Conveyor Driver. =~; 


2d 
The engraving shows our twenty 
horse power conveyor driver built for 
the Boston Llectric Light and Power 
Company, Boston, Mass. Where suit- 
able currents are available, the electric 
conveyor driver and electric hoisting en- 
gine are more desirable than those op- 
erated by steam, and we have taken up 
this: class of machinery in connection 
with our general line of apparatus for 
the economical and expeditious han- 
dling of heavy and bulky materials. Our 
electric hoisting engines are built for 
heavy and continuous work from five 
to one hundred and fifty horse power 
and have drums, clutches, brakes and 
other parts corresponding to those 
usually used with steam hoisting en- 
gines. 


The Hunt Noiseless 
Gravity Conveyor 


earries the material in any directioa 
without shock, breakage or violence, and 
has every bearing arranged to be kept 
thoroughly lubricated and the whole 
; machine as durable as an ordinary ma- 
_ chine tool. We have had twenty-seven years experience in this work, and our coal handling machinery is now in use in almost every port of 
America and in almost every country of the world. We have ample shops and capital, and manufacture and guarantee the material and work 
manship of every article we sell. We publish several catalogues, and will gladly send them, with such information as {is required to those interested 
Please address the works direct, and state your requirements. 


C. W. HUNT COMPANY, Water Street, 
WEST NEW BRIGHTON, N. Y. 
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Books! Books! 


—— 


a 
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[eS VERY electrical book in any language and not out of print, 


_ can be furnished by The Electrical Engineer, which carries 
in stock all the current books printed in English. Any 


book sent to any address, postage prepaid, on receipt of price. 


The Electrical Engineer publishes a dainty catalogue of 68 
pages, with all the latest and standard electrical books grouped by 


subject and alphabetically by authors. It is full of information about 


PREECE EEE EE EEE EEE EEE EEEEEE EEE EER ER 


books and will be sent free to any address. 


Advice is gladly given as to choice of books, lines of reading 
and electrical bibliography and literature in general. Books on 
kindred mechanical and engineering subjects will also be furnished at 


lowest prices for all needing them. 


sfortosfostosorosfortorfortotoobe fofoforforto Yodo: YedobelealedededededecderdeladeoderdeadeadeodeoleAeoder! 
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These are times when no electrical engineer can afford to be 


PRP 


unfamiliar with the literature of his profession. 


ak 


Address Book Department 


Che Electrical Gngineer, 


(20 Liberty Street, New York City. 
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/PTON ENCLOSED. | 
| ALTERNATING Sei cd : 
| ARE LAMPS » 


é 
SRS OS SOS SR 


: PERFEGILY NOISELESS, 


No. 300 


for 

STEADY LIGHT. | Indoor | 
: SIMPLE IN CONSTRUCTION. , Outdoor 
| ECONOMICAL "OPERATION aR 


i 
OPERATING DIRECT ON SECONDARY OF FROM 


09> ©9028 0+ © 29 @ + O00 G20 +9 @ ner Greer Ger Ooo O12 Oe Oe1 or ee 


100 TO 125 VOLTS WITHOUT TRANSFORMER OR, 
RESISTANCE, FOR 16,000 FREQUENCIES, 
FOR 7,200 FREQUENCIES AN INDUCTION COIL 
IS PROVIDED IN THE COVER OF THE LAMP. 
| GUARANTEED LIFE OF 120 HOURS | Mechanism 
| WITH ONE SET OF CARBONS. | of | 
? Se eT A, + No. 300 


WE MAKE ENCLOSED ARG LAMPS Paaltanyp: 
FOR ALL CIRUWINSeeeee : 


| é 
? 
i 
, 
i ; Ss SSS 
STANDARD # one NAN AANA ANNAN 
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t+ = THERMOMETER © ELECTRIC AGENTS ....., 

NEW YORK—J. H. Con 76 Cortlandt St. ; 
PHILADE pLPHIA—Bthe in mst . 17th and Chestnut Sts. 

* PEABODY, MASS. COMPANY. CHICAGO—Ch ory ap So. Canal St. i 

: NEW ORLBANS S—Newman-Spranley Co. , 

| S SAN FRANCISCO— Du nham, Car rigan & Hayden Co. . 
x MONTREAL—John Forman, 644 poate us mae 

Ww WRITE FOR INFORMATION AND PRICES. BELFAST, IRELAND—Richard Patterson & Co. vy, 
SEE OUR NEW NO. 300 TYPE, Os et eh M. Salmony & Co., 118 Charing iy 
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Manufacturers of High Grade Electri- 
cal, Dental and Surgical Specialties. 


ie 


a a ‘Below is a partial List of our Specialties: 


TRADE-MARK 


itches, Rheostats, Complete Electric Dental Engines, Dental Hand Pieces, Cataphoric Obtunders, Shunt Boxes, electrically 
ictional Machines, Galvanic Apparatus, small alternating Transformers, etc., etc. 


Induction Coils, Sw 
operated Air Compressors, Electric Lathes, Dental Foot Engines, Fr 


1-6 H. P. shunt motor absolutely noiseless in operation, iron clad; de- 
signed specially to operate dental engines, frictional machines, and for all 
light work where durability and noiselessness are necessary. 


Rotary transformers for. direct current to reduce from 110 volts to 5 
volts and 60 amperes, other sizes to order. Durable, noiseless in operation, 
perfect in detail, artistic in design, finely finished. 


We make I-8_H. P. 12-inch Fans and 
1-6 H. P. 16-inch Fans. 


| (TRADE waricill 
Dry BATHE 
PEN CIRCUIT | 


; x 
_ MANUFACTURED 


icTOR ELECTE 


418-420 DEARBO 


CHICAGO, IL 


The Victor No. 2 Dry Cell is 
the best battery on earth for tele- 
phone, slot machine and all open 
circuit work where constancy and 

An examination lamp in connection with a series lamp strength are desired; gives T am- 
cheostat for attaching to electric light current. It can be peres and 15 volts, internal resist- 
attached to any lamp socket. The mouth lamp can be at- The Victor Fan motor embodies all the latest ideas in ance 12 ohms. 
tached and detached at will. fan motor construction. It moves a greater volume of air Send us a trial order and be con- 

The rheostat can be used in charging storage batteries with less noise and a smaller current consumption than vinced. We make them in the fol- 
or for any purpose where it is desired to cut a lamp in any motor built. It has three speeds, is durable, and lowing sizes: 
ornamental in design and is finely finished. 7” x 234" 4954" x 134” 416” x 21” 


WRITE FOR FURTHER INFORMATION AND PRICES. 


VICTOR ELECTRIC CO., 
418-420 Dearborn Street, = : : CHICAGO, ILL. 


a 


series. 
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THOUSANDS OF SES 
‘AL OVER THE WORLD: 
Mi USING OUR RHEOSTATS. 


rn ee 


We have filled over 20,000 Orders for Rheostats @ 
during the last few years. 

We were the first in the business. 

We do a larger business than all others combined. ‘ 

We supply all the Representative Electrical Manu- 
facturers in the World. 


litle to and we will send you 
timonials ee anv country in the Wo rid. 


WARD oa ELECTRIC C0, § 


BRONXVILLE, N. Y. 
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“TRANSFORMER 
DESIGN and 
OPERATION” 


“AN ALTERNATING CURRENT CENTRAL 
Station Company cannot pay dividends, unless it uses 
transformers having HIGH INSULATION, LOW 
IRON CORE LOSS, GOOD REGULATION AND 
LOW TEMPERATURE RISE. The General Elec- 
tric Company is foremost in the movement to en- 
courage the central station manager to make electrical 
tests on transformers, and to induce him to purchase 
only those which can be depended upon to give results 
in accordance with MANUFACTURERS’ CLAIMS. 

A new standard of excellence was made when the 
General” Electric ‘TYPE H “TRANSPORMERS 
were introduced, and to-day there are no transformers 
equal to the Type H in the following essentials: 

HIGH INSULATION, which means safety to 
customers, few burnouts and interruptions 
in service, low maintenance cost and small 
depreciation. Type H Transformers are in- 
sulated to withstand a 10,000 volt test be- 
tween the primary and secondary. 

LOW CORE LOSS, resulting in small coal 
expense for magnetizing iron cores for trans- 
formers. 

GOOD REGULATION, permitting the use of 
high efficiency lamps and giving uniform 
light, satisfied customers and low cost for 
lamp renewals. 

E LOW TEMPERATURE RISE, preventing age- 
ing or increase of core loss, burnouts due to Overheating of trans- 
former, deterioration of insulation, and shortening of life. 

Many central stations that are now unable to pay dividends can be made profitable 


by substituting Type H transformers for those now in use. The coal expense can in 
many cases be reduced one-half.” 


Send for a copy of the Pamphlet of which the above is the Preface 


GENERAL ELECTRIC COMPANY 


Principal Offices: SCHENECTADY, N. Y. 


Type H Transformer with suspension hooks. 


Boston, Mass. Pittsburg. Pa. Chicago, Ill. Minneapolis, Minn. 
New York, N. Y. Atlanta, Ga. Detroit, Mich. Denver, Colo. ~ 
SALES Syracuse, N. Y. New Orleans, La. St. Louis, Mo. Salt Lake City, 
OFFICES: Buffalo, N. Y. Cincinnati, Ohio. Dallas, Texas. San Francisco, Cal 
a Philadelphia, Pa. Columbus, Ohio. Helena, Mont. Portland, Ore. 


Baltimore, Md. Nashville, Tenn. ee 
For all business outside the United States and Canada: Foreign Dept.—Scuenecrapy, N. Y., and 44 Broad Street, N. Y. 
For Canada, address Canadian General Electric Company, Ltd., Toron‘>, Ontario. 


a a eee 


January 5, 1&99.] 


DPaevE CECT RICGALIENGIN EER. 


xi 


The “New Style” Receptacle |DO YOU DO PUMPING? 


and Attachment Plug 


AY 


i i 


MANUFACTURED EXCLUSIVELY AND FOR SALE BY 


WM. T. PRINGLE 


1026-1028 Filbert Street, Philadelphia, Pa. 


ALSO FOR SALE BY ALL DEALERS IN ELECTRICAL SUPPLIES 


BERGMANN 


E ENCLOSED ARC LAMPS, 
R DIRECT CURRENTS, 


SINGLY ON 90 TO 125 V. 
SINGLY ON 220 TO 240 V. 
TWO OR MORE IN SERIES 
ON 200 TO 600 V. 


M ALTERNATING 
A SINGLY. ON 100 TO 1380 

ON 

. feneral Tread Are Light Ho, 


ANY ALTERNATIONS. 


E 
R 
G 
MM 


SEND FOR CIRCULARS BI & BIA 
ARC LAMP SALES DEPT.: 


"RB ACON 
AIR LIFT company 


100 BROADWAY, NEW YORK 
MAKES A SPECIALTY OF 


ARTESIAN WELL WATER SUPPLY 
Utilizing 
| Compressed Air as 


| the Motive Power 
for Pumping. 


Well Systems Designed 

| and Located for Electric 

Light and Power Stations 
Cities, Towns, Factories, 
Etc. 


Suitable Pumping 
Machinery furnished 
and Erected 


and put in actual operation 
with results GUARANTEED 


Air Lift Plants remodeled 
so as to obtain an increased 
supply of water and a saving 
in fuel. 

More than 250 wells satis- 
factorily operated bythe Bacon 
system. 


Peru Electric Mfg. Co., 


Peru, Indiana, 


Manufacturers of 


B Porcelain Sund ries of every description. 


Main and Branch Chtouts: Porcelain Knobs, 
Cleats, Tubes, Rosettes, Switches, Wall 
Receptacles, Motor Cutouts, etc., etc. 


BATTERIES OF OUR SUPERIOR MAKE: 


LACLEDE 4x? HERCULES. 


We take orders for PORCELAIN SPECIALTIES in Quantities. 
WRITE FOR CIRCULAR. 


HICKS COMPOUND GAS ENGINE 


Best adapted for Electric 
Lighting or for any work 
requiring steady power. 


REGULATES WITHIN 27. 


SEND FOR CIRCULAR. 


= = eee Ss 


HICKS GAS ENGINE CO., 


308 to 326 ATWATER STREET, - - - DETROIT, MICH 
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HART 


{0 AMPERE 
5 AMPERE \ ELECTROLIER SWITCH 
SINGLE POLE SWITCH | 

| 


HARL*~ : 


j I 
For Controlling Lamps on an 
Electrolier in Sections. 


im 


See our Catalogue Page 4 


See our Catalogue Page 8. 


FLUSH SWITCH 


For Iron Armored Conduit F © 
Single or Double Tube System 


See our Catalogue Page 25. 


HS The Collar is Pressed Downward by a Spring, thus 


e ar is Presse 
Holding the Cover Firmly, but Without Friction. 


See our Catalogue Page 3. 
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Our facilities for the manufacture of first class switches are unsurpassed and, producing 
them as we do, in large quantities, we are thus enabled to offer them at a fair and rea- 
sonable price, consistent with an article of superior merit. We would much prefer that 
you judge of the high value of Hart Switches; we have every confidence in them, and un- 
hesitatingly guarantee them in every respect. ; 


SF] IROSOSSSODSODSODO3)] B 
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Cl THE HART & HEGEMAN 
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HART 


GANG SWITCH. 


é ae 


See our Catalogue page 16. 


In all our Switches we are using the ‘‘ Double- 
Contact”’ or ‘‘Knife Switch’’ Form. 


After several years’ experience it has been found 
that this is the most Durable and Safest Form and 
the only one that should be used with currents of 
more than Five Amperes. See our Catalogue Page 3. 


S 
HART fH. & H. PUSH SWITCH 


CARRYING CAPACITY AMPLE ! 
ue LONG BREAK ! 
aR | OPERATION EASY ! 
ACTION POSITIVE! 


iia 


_ s) | 


DSODODBDODBODO]DOND 
DODODODODODOD 


MODODODODLODOO OD 


Mechanism encased in one piece of porcelain. Contacts of “KNIFE SWITCH” form. 
Switch Plates are thoroughly insulated from mechanism, Wired from front. 


Ds DSODBCODODOD ODO OD OE 
x ee 


1o.Amp. D.P., without plate. 


Be sure and see that “Hart Switch” is stamped on each and every switch you order ; 
for it is the seal of excellence and all that is mechanically and electrically good. You can- 
not use too much foresight in the purchase of an article for the proper control of your 
current, and there need be no question nor hesitation in ordering “Hart Switches,” 


ec 


ODODOOO—O 
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Hi ARG. us 


2 GENERATORS 


“Ce The SERIES ARC MACHINE 


For CENTRAL STATIONS... 
—s5) ; 


_<\ Two or [ore 
—;) Circuits from 
2 One [lachine 
zs With Load 
_s£) Distribution as 
—<) Desired. 


3) we 
—) No 

2) High 

zs Voltages. | 


=) & 

eS 

3 No Strained ‘ 
—) Insulations. 


— 7 
eg : —- ——— nt ———— 


BRUSH MULTICIRCUIT ARC GENERATOR. 


| 


OF LARGE 
OR SMALL 
CAPACITY. 


9.6 and 6.6 
Amperes, 


48 Volts 
to 
8,000 Volts. 


a 


\ 
| Automatic 
~ Regulation. 


Boston (Mass.) Electric Light Co., 32 No. 12 8,000-volt Generators | 
WE HAVE Migssoe s | 
City of Chicago, . ; : : 7 No. 13 ‘6 ‘ 
} 
RECENTLY Cincinnati (0.) Edison Electric tent Co., 40 No. 10 5,000-volt 6 | 
Milwaukee (Wis.) St. Ry. and Elec. Light Co., 20 No. 10 “s “6 
SOLD. TO 3 Cie Seen ais 
Denver (Col.) Consolidated Electric Co., : 6 No. 10 “e “ 


General Electric Company 


Sales Offices 
Boston, Mass. Baltimore, Md. 
New York, N. Y. Pittsburg, Pa. 
Syracuse, N. Y. Atlanta, Ga. 
Buffalo, N. Y. New Orleans, La. 
Philadelphia, Pa. Cincinnati, Ohio. 
Columbus, Ohio. 


Sales Offices 
Nashville, Tenn. Helena, Mont. 
Chicago, ill. Minneapolis, Minn. 
Detroit, Mich: Denver, Col. 
St. Louis, Mo. San F Francisco, Cal. 
Dallas, Texas. Portland, Ore. 
Salt Lake City, Utah. 


Principal Offices: 


SCHENECTADY, N. Y. 


For all business outside the United States and Canada: Foreign Dept., Schenectady, N. Y.,and 44 Broad St., N. Y. 
For Canada, address Canadian General Electric Company, Ltd., Toronto, Ontario. 


re 
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J ewell Standard Meters Manuiacturedite tite 
McINTOSH BATTERY AND OPTICAL CO., 


521 to 531 Wabash Avenue, CHICAGO, ILL., U. S. A. 


Sold at the lowest price ever quoted for an absolutely standard instru- 
ment. 
Millic-Ampere Meters, Ampere Meters, 


Volt lleters, Plillit Volt Meters. 


Absolutely reliable for use in either vertical or horizontal position. 

The construction is exceedingly rigid, fitting it to withstand the rough 
usage to which portable instruments are frequently subjected. 

This Meter is of the d’Arsonval type, having a coil moving in the field 
of a permanent magnet. 

It is dead beat. 

It has uniformly spaced scale divisions and it has an adjustable dial, 
so that should the index become bent it is but the work of a moment to set 
it to zero. 


Send for an 1899*Catalogue. 


We manufacture the very highest class of Medical Batteries, Electrodes and 
Electro Therapeutical Specialties. 


ELECTRO-MEDICAL AND ELECTRO-SURGICAL INSTRUMENTS 


Manufactured by 


Jewell Standard Ampere [leter. 


The Waite & Bartlett Manufacturing Co., 


The Ranney Wimshurst Holtz 
Static Machine 


Is the most powerful made,"therefore. for X-Ray 
Examinations and for a wide range of therapeu- 
tic effect, it stands unequaled. 


USED FOR X-RAY EXAMINATIONS IN 


The College of Physicians and Surgeons, Society of the New 
York Hospital, Bellevue Hospital, Post Graduate Hospital, Uni- 
versity of the City of New York, &c., and by the majority of 
Hospitals. Physicians and Sanitariums. 


Send for Illustrated Catalogoue. 
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Y Scal [NOGA 


wo-Ball 


cord adjuster is the simplest and most inex- 
pensive cord adjuster on the market. It has 
no mechanism of any kind and cannot get 
out of order Cut shows the Two-Ball 
Hanger complete with cord, and attached to 
ordinary ceiling rosette. Cord and rosette 
is extra and is not furnished unless specially 
ordered. 
Send for Circular and Trade Prices. 


ELECTRIC APPLIANCE COMPANY 


242 MADISON STREET, - : : CHICAGO 


BECAUSE our GUARANTEE OF 
PERFECTION for the 


“NEW RIVAL” 


letter, there is no risk taken 
in ordering trial lot to prac- 
tically prove its great merit. 


Get our LOW PRICES. 
JOHN KAMMER COMPANY, 
176-178 Indiana St., CHICAGO, U. S. A. 


pees 69 
wor? 


TRADE MARK. 


OUR 


CROWN BRUSH. 


Made flexible end-ways 
side-ways or stiff. send Bij: 
for samples and price list ‘uggs 
and compare with other 
makes. 


CROWN WOVEN WIRE BRUSH CO.. 


HG. Roberts Electric Supply GO. rrnkcerena: 


PERSONAL ATTENTION TO ALL ORDERS. 


- SALEM. MASS. — 


LARGE STOCK. 


Send for Circular on our New Street Hood. 
reduces the working capacity of a motor or dynamo, wears out 
SPARKING the commutator, wastes power and may cause a fire. All of this 
may be avoided if you use 
The only article that will prevent 
sparking. Will keep the Com- 
mutator in good condition and 
prevent cutting. 
50 cents per stick. 
$5.00 per dozen. 
Absolutely Will Not Gum the Brushes. 
It will put that HIGH GLOSS ON THE COMMUTATOR yeu have se leng sought after. 
FOR SALE BY ALL SUPPLY HOUSES, OR 
Sample furnished free upon receint of conpon. 


K. McLENNAN & 60., 


Sole Manufacturers, 


~ Is always lived up to to the | 


909 Title and Trust Bldg.. Chicago. 


The Cazin Water Wheel 


is giving satis- 
faction wherever 
used, affording 
the cheapest and 
most efficient 
power for 


Electrical 
Transmission 


Nii 


and a hundred other uses to which it can be put in 
large or small units. 


MANUFACTURED BY THE 


American Impulse Wheel Company 
120 Liberty Street, New York. 


ELECTRICAL 
co MPANY 
PHILADELPHIA. 


SWITCH-BOARD AND 
PORTABLE INSTRUMENTS 
POLARITY INDICATORS 

GROUND DETECTORS. 


KEYSTONE 
INSTRUMENT 


901 MONTGOMERY AVE ¥ , 


NEW YORK 
1S CORTLANDT ST 


CHICAGO 
SIT a MC tes C: FED ABT 


OUR STEREOPTICON LAMP 


Has a spiral filament in the form of 
an open watch spring. It gives 50 
C. P. at 50 to 120 volts. Candelabra, 
Decorative and Miniature Lamps and 
Receptacles described in Catalogue No. 
9044. X-Ray Tubes and Fluoroscopes 
in Catalogue No. 9050. 


Epison DECORATIVE AND MINIATURE 
Lamp Dept. 


(GENERAL ELECTRIC Co.) 
HARRISON, N. J. 


When writing Advertisers please mention 
THE ELECTRICAL ENGINEER. 
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GET OUR NEW CATALOGUE. 
——$—— ~<a et 
BOSTON AGENTS: 


F. A. Houdlette & Son, 
138 Tlilk Street. 


WILL LAST FOREVER. 
EASILY ACCESSIBLE. 


THE MICHIGAN PIPE CO., 
298 N. Madison St., BAY CITY, MICH. 


(_ REOSOTED WOOD CONDUITS 


FOR UNDERGROUND WIRES. 


DO NOT GATHER MOISTURE. 
DO NOT SCRATCH CABLES. 


A National Rider never changes 
his mount — National Cycle 
Mfg. Co., Bay City, Mich. 
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THE HISTORY AND GROWTH OF THE PEOPLES LIGHT AND POWER 
COMPANY OF NEW JERSEY. 


BY MAX LOEWENTHAL. 


HE organization and expansion of 

" the Peoples Light and Power 
Company, of New Jersey, form 
one of the most interesting and 
creditable chapters in the history 
of electric current supply in the 
United States, and are strictly 
characteristic of American fore- 
sight and energy, as well as cen- 
tral station practice and engineer- 
ing tendencies. Since its forma- 
tion, a broad-minded and liberal 
policy has been observed by the 
management of the company, 
which explains its wonderful and 
rapid expansion and absorption of 
every competitive company, and 
its phenomenal success in obtain- 
ing municipal contracts. 

The company has demonstrated beyond a doubt that it is 
feasible and advisable to furnish current from a single central 
station to a large number of municipalities. It is a vivid ob- 
ject lesson to municipal authorities and the supporters of “muni- 


NEW RIVER STATION OF THE PEOPLES LIGHT AND POWER CO., NEWARK, INsaelie 


cipal ownership of everything,” who believe in overburdening 
the citizens with taxes and bond issues rather than purchasing 
current from private companies who have the facilities, experi- 
ence and ability and dare not shirk their responsibility for fear 
of competition. It has always been the aim of this company 
to furnish to its customers the most efficient service and modern 
apparatus, and to reduce its rates whenever the amount of cur- 
rent sold and other conditions warranted such a course. — Per- 
haps the most striking feature in the company’s history is the 
extreme vigilance and tact employed by them at all times, which 
has brought about the remarkable result that in the entire ter- 
ritory which they supply, covering two entire counties with a 


population of about 600,000, there are in existence to-day less 
than one dozen isolated plants. This may well be pointed out 
as anon plus ultra of sagacious business management of a cen- 
tral station enterprise, and represents a condition which makes 
one reflect and speculate as to the future of electric current sup- 
ply. 

HISTORICAL. 

The Peoples Light and Power Company, a corporation of 
the State of New Jersey, having its principal office in the city 
of Newark, was organized in 1894 by the same people who were 
in charge of and who have, for a number of years, operated the 
Newark Electric Light and Power Company. This company 
has been actively engaged in the business of furnishing electric 
light and power since its organization, February 21, 1882. 
While the Peoples Light and Power Company has only been 
supplying electric current in its own name and by right of its 
own franchises since April 1, 1896, it has had the benefit of the 
business, the location, and the experience of the several com- 
panies it now owns and operates, and which have been in opera- 
tion different lengths of time, ranging anywhere from two to 
sixteen years. 

A comprehensive history of the organization, formation and 
expansion of the Peoples Light and Power Company up to the 


present time will therefore necessarily include a number of mat- 
ters and transactions which have been initiated, and in some 
cases completed by one of the several companies now included 
in the organization. 

The Newark Electric Light and Power Company, organized 
in 1882 as stated above, began business as the licensed agent of 
the United States Electric Light Company, manufacturers of 
arc and incandesent apparatus under the Weston system. 

The company began business first by running a few machines 
in the United States factory. Afterward power was leased in 
the engine building shop of the Hewes & Phillips Iron Works, 
from which place the business of the company, consisting of a 
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few arc lights, was conducted until the completion of the first 
station located at 31-33 Mechanic street some time in the winter 
of 1882-3. 


MECHANIC STREET SUB-STATION. 

The first installation in this station, and which in fact is still 
in use pending the completion of the large new station on the 
river, and described in the sequel, consisted of one Watts-Camp- 
bell Corliss engine of 400 horse power and four horizontal tubu- 
lar boilers. The dynamos at that time were all for arc lighting 
and consisted of a miscellaneous lot of machines which had been 
acquired from the time of organization of the company to that 
date, and ranged in capacity from 2 to Io lights each. An or- 
der was then placed with the United States Company for one of 
their shunt wound 20 light arc machines, which type was brought 
out soon after the completion of this station. 

In 1886, the first incandescent lights were turned on from the 
station; the dynamo installed being a 125 light, 70 volt, United 
States type. The first lights were operated in the house of the 
Essex Club on Park place, an organization of which Mr. Ed- 
ward Weston was a member at the time. 

During this year, also, the company acquired additional prop- 
erty adjoining Mechanic street station of somewhat more than 
double its size at that time. The building was enlarged and im- 
proved and new apparatus started in the winter of 1886-7. At 
this time also, the company began operating, for the first time, 
day service for incandescent lighting. The engine used for 
this purpose was a New York Safety Steam Power Company's 
engine of about 30 horse power capacity, which was sufficient to 
run the day load during the year 1887. 

However, this equipment was soon found inadequate to meet 


MECHANIC STREET SUB-STATION, NEWARK, N. J. 
the growing demand for current, and additional machines were 
installed, so that to-day the station has a capacity of 13,000 in- 
candesent lamps and furnishes current for 150 horse power in 
motors. It has a battery of thirteen boilers, of the Hewes & 
Phillips, Phoenix Iron Works and L. J. Lyons makes, having 
an aggregate capacity of 1,300 horse power and operated at a 
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pressure of 100 pounds. Water is obtained from the city main 
and pumped by Knowles and Smith-Vaile pumps through heat- 
ers of the Webster and Berryman types. There are two Watts- 
Campbell high pressure engines of 250 and 350 nominal horse 
power, and three Hewes & Phillips high pressure engines, 


INTERIOR OF “GRAVEYARD” SUB-STATION, NEWARK, N. J. 


two of which are 200 and one of 250 nominal horse power. 
All of these engines are of the Corliss type. There is now in 
course of construction one 300 k. w. 220 volt rotary transformer, 
the secondaries of which are to be connected on the three-wire 
system. This machine was furnished and is being erected by 
the Westinghouse Electric and Manufacturing Company. 

OVERCOMING COMPETITION—THE “GRAVEYARD” SUB-STA- 

TION. 

Beginning with 1887 the business began to grow steadily, but 
very slowly. All kinds of inducements, arguments and guaran- 
tees had to be made to secure a customer at all, and even then 
it was considered the height of luxury by those who agreed to 
take the service. 

During 1886, two rival companies were started in Newark, 
the first being the Newark Schuyler Electric Light Company, 
which was started as an off-shoot of the Waterhouse Electric 
Manufacturing Company, afterwards merged into the Schuyler 
Company; the other being the Thomson-Houston Electric. Com- 
pany, which was started as a sub-company to the parent con- 
cern manufacturing Thomson-Houston dynamos. Both of these 
companies operated arc lights only, and started in immediately to 
secure business at any price. . Competition raged fiercely and at 
one time prices were reduced to such an extent that arc lights 
were taken at $1.50 per month on yearly contracts, a rate which 
has never since been equalled under any conditions of power 
in the memory of the oldest person in the electric lighting busi- 
ness. Such prices as were paid during a period of over six 
months being ruinously low forced both of the smaller com- 
panies out of business, and they were subsequently bought in by 
the Newark Company; the Schuyler being taken in in Septem- 
ber, 1889, and the Thomson-Houston in June, 1890. 

Shortly before the acquisition of these two companies, the 
Central Power Company was organized in the city of Newark 
for the purpose of supplying power for manufacturing purposes 
only. This company was started by a person interested in the 
Daft Electric Company, which acquired a business of some 200 
horse power, and was sold out under foreclosure with the old 
Daft Company, which owned a majority of the business, some 
time in 1893. The assets of the local company were bought 
by a few gentlemen in Newark and operated independently un- 
til the close of the year 1896, at which time they concluded to 
give up the business and they sold their plant and apparatus to 
the Peoples Light and Power Company. 

This station, which is unique in having within an area of 
about 100 square feet four different types of machines, none of 
which is being built at the present time, is still operated by the 
company as a sub-station, and being located near a graveyard 
has been called the “graveyard” station. It will itself be buried 
upon the completion of the new River station. 

It now has a capacity of 300 horse power in boilers furnished 
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by the Phoenix Iron Works, one pair of Hewes & Phillips sim- 
ple engines of 250 horse power, which are belted to one 200 
kilowatt 1,000 volt Westinghouse alternator, one 125 light 


Wood are machine and one 50 k. w. 110 volt direct current West- 


THE GENERATING STATION AT -JERSEY CITY, N.. J. 


inghouse generator. The Daft machines which are still .in 
place are not being operated at present. 


BIRTH OF THE PEOPLES: LIGHT AND POWER COMPANY. 

The Peoples Light and Power Company, as stated above, 
while organized in 1894, did not begin operations of any kind 
until the early summer of 1895. At that time a majority inter- 
est in the Newark Electric Light and Power Company, having 
been previously acquired by New York capitalists, was offered 
for sale. The management of the Peoples Light and Power 
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bid on the public lighting of Jersey City, which at that time had 
but 163 arc lights on its streets, operated in about equal propor- 
tions by the Jersey City Electric Light Company and the Hud- 
son County Electric Company, two corporations which at that 
time were doing a small amount of business in Jersey City and 
Bayonne. The Peoples Company, being the lowest bidder in the 
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THE JERSEY ‘CITY BOILER HOUSE, BEFORE AND AFTER 
ALTERATIONS BY THE PEOPLES LIGHT AND POWER CO. 


central section or the business portion of Jersey City, acquired 
the lighting, which had been done up to that time by the two 
companies last named, and forced the said two companies to 
build a large amount of new line on the outskirts of the city, 
in‘order to carry out the lighting of the other districts, which 
they had acquired under their bids; it having been pre- 
viously determined by the officials of Jersey City to extend the 
electric street lighting to a very large extent. Being placed in 
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INTERIOR VIEWS OF THE PEOPLES LIGHT AND POWER COMPANY’S PLANT AT JERSEY CITY, N, J. 


Company learning of this fact acquired the said control of the 
Newark Electric Light and Power Company, and immediately 
began its reorganization. 

In the fall of 1895 the Peoples Company was requested to 


that position, the Jersey City Electric Light Company and the 
Hudson County Electric Company each made overtures to the 
Peoples Company to take their property off their hands, which 
had been rendered practically valueless by reason of their losing 
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the contract for lighting where their lines already existed. Ne- 
gotiations were opened and terminated in the purchase of these 
companies of the Peoples Company. 
THE JERSEY CITY SEATLTION: 
The Jersey City station is situated on the corner of Wayne 


BOILER ROOM IN JERSEY CITY STATION, CONTAINING FOUR 
600 H. P. MORRIN “CLIMAX” BOILERS. 


and Fremont streets, near the Pennsylvania Railroad, and oc- 
cupies a space of 132x190 feet. A new boiler house has just been 
completed and is constructed of steel and corrugated iron. At 
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furnished by the Passaic Rolling Mill Company, which is to 
run from the boiler house to the railroad, and upon which it is 
proposed to bring in the coal. 

The steel for the boiler house was furnished by the Berlin 
Iron Bridge Company, and was erected by the Sandford and 
Stillman Company, contractors. » 

The floor of the boiler house is concreted and has tracks 
furnished by the Link-Belt Engineering Company, upon which 
are run the several charging cars that are used to feed coal to 


BOILER ROOM AT ORANGE, N. J., CONTAINING THREE 600 
H. P. MORRIN “CLIMAX” BOILERS. . 


the boilers. These cars receive their supply from the coal pocket 
which has numerous gates through which the coal is deposited 
into the cars. 


STATION OF THE PEOPLES LIGHT AND POWER CO., ORANGE, N. J. 


one side is located the coal pocket, having a capacity of about 
I,100 tons. Above this pocket is run the track which is to con- 
nect with the new steel bridge, now in course of construction, 


In this boiler house are located four 600 horse power ‘“‘Morrin” 
Climax boilers, which carry a steam pressure of 140 pounds each. 
The engine room contains one Watts-Campbell 26x50x60 
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cross-compound condnsing engine which, together with a 
George H. Corliss 26x50x48 cross-compound engine, is belted 
to a long shaft, from which are run the numerous generators. 

These engines are run at a speed of 70 and 90 revolutions per 
minute respectively. 

There are belted to the main shaft twelve 125 light Brush arc 
machines, six Wood are machines, two Thomson-Houston arc 
machines, two 240 kilowatt two-phase, 2,000 volt Stanley alter- 
nators and one 250 kilowatt 500 volt direct current Westing- 
house power generator. 

There is also one McIntosh & Seymour 18x32x19_ tan- 
dem compound engine which is belted to a 150 kilowatt 500 
volt direct current Westinghouse power generator and a 150 
kilowatt two-phase Stanley alternator generating a pressure of 
2,000 volts. 

The McIntosh & Seymour engine, together 
Watts-Campbell engine, is exhausted 


with the 
into a Wheeler hori- 


CA 
Ais 


ENGR WN 


ELE 


~ 


HE VE VDECTRICGCALITENGIN EER. 5 


The Orange station is situated on Lakeside avenue, between 
High and Cleveland streets, with a siding connected to the Erie 
railroad, which runs into the boiler house, the side of which 
contains the coal pocket of a capacity of 600 tons. Under this 
pocket are located the several tracks of the Link-Belt Engineer- 
ing Company, which tracks extend from under the coal pocket 
to the boilers. 

There are three 600 horse power “Morrin’’ Climax boilers run 
at a steam pressure of 120 pounds. 

In the engine room are located two Watts-Campbell cross- 
compond Corliss engines of 1,000 and 650 horse power respec- 
tively, which are belted to a line shaft from which are run six 125 
light Brush are machines, two 240 k. w. two-phase Stanley 
alternators, which supply current for the incandescent lighting, 
one 300 k. w. Westinghouse direct current 500 volt generator, 
and two 100 k. w. General Electric 500 volt power generators. 

The pumps for this station were furnished by Henry R. 
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INTERIOR OF STATION OF THE PEOPLES LIGHT AND POWER CO., AT ORANGE, N. J. 


zontal surface condenser, the McIntosh & Seymour engine 
being operated on the day load and the Watts-Campbell 
on the night. The George H. Corliss engine is condensed by 
means of a Worthington horizontal jet condenser. 

Water for these condensers is obtained from two dug wells 
15 feet in diameter by about 30 feet deep. 

Feed water is obtained from the city main and is pumped by 
Knowles and Smith-Vaile pumps from a Cochrane open feed 
water heater to which are run the exhausts from the several 
pumps and condensers, and an American feed water heater is 
now being installed between the George H. Corliss engine and 
its condenser. 

Current is supplied by this station to 10,000 incandescent lights, 
1,700 arcs and 350 k. w. in motors. 

ACQUISITION OF FURTHER PROPERTY—THE ORANGE 

STATION. 

A similar method to that in which the Jersey City and 
Hudson County plants were acquired was followed in the 
case of Harrison, and in like manner the plant and property of 
the Excelsior Electric Co. was acquired, the Peoples Co. having 
secured the contract by reason of a lower bid. In Orange the 
plant and property of the Essex County Electric Company and 
in East Orange the plant and property of the Suburban ‘Electric 
Light and Power Company were voluntarily offered to the 
Peoples Company, and negotiations resulted in their purchase. 


Worthington and the condenser is of the Wheeler horizontal 
surface type. The feed water is heated by a Cochrane open 
heater. 

IN COMPETITION WITH GAS COMPANIES. 

Other plants were acquired from time to time, as follows: In 
1896, the Montclair Light and Power Company, Consumers 
Electric Light and Power Company, Edison Electric Light and 
Power Company; and in 1808, the Kearney Electric Light and 
Power Company. 

In 1897, the Peoples Company bid on lighting the town of 
Irvington in competition with the Newark Gas Company. The 
refusal of the gas company to extend its mains for pri- 
vate consumers, except in the event of their securing the 
municipal contract, necessitated an offer on the part of the 
Peoples Company to supply gas to such residents as desire to 
use gas for private lighting, and whom the local gas company 
declined to supply. For this purpose, the Peoples Gas Com- 
pany was organized and a franchise secured for the purpose of 
manufacture, distribution and sale of gas throughout Irvington 
and adjoining townships. The manufacture of gas has not yet 
been begun, however, as the old gas company decided to lay 
mains where wanted and supply such customers as applied. 

A FIRE AND ITS BENEFICENT RESULTS. 

On December 20, 1806, a fire occurred in the River station at 

Newark which was the beginning of a marked change in the ap- 
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paratus and system used by the company. Although the cause 
of this fire was never positively determined, it undoubtedly 
originated from the current itself and was probably caused by an 
accidental short-circuiting of some of the main leads connect- 


THE RIVER STATION, NEWARK, N. J., BEFORE THE FIRE, 


ing dynamos to the switchboard. Up to the time of the fire 
the installation of engines and dynamos at the River station con- 
sisted of a miscellaneous lot of high-speed engi. es, niedium- 
speed engines, and dynamos of. different makes and units; the 


INTERIOR OF RIVER STATION, NEWARK, N. J., BEFORE THE 
FIRE. 


alternating current being of 1,000 volts potential, 16,000 alterna- 
tions and the generators of an average speed of 1,300 revolutions. 

The fire started about six o’clock on the evening in question, 
and within an incredible short space of time the entire building 
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SPECIAL TRAIN OF BRUSH ARC LIGHT APPARATUS SENT 
FROM CLEVELAND TO NEWARK IN THREE HOURS LESS 
THAN SCHEDULE PASSENGER TIME. 


was a mass of flames, so that all hopes of saving any portion of 
the machinery or apparatus were promptly abandoned, and ef- 
forts were confined to preventing the fire from spreading. 

In connection with this fire, one of the greatest examples of 
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“hustle” in the matter of replacing lost property in the ex- 
perience of the business was shown. The station at the time of 
the fire consisted of something over 4,000 Lorse power in the dif- 
ferent classes of service furnished by the company, and at mid- 
night not only was every piece of apparatus completely burned 
out and destroyed, but there was not within the County of Essex 
at the time a single piece of electrical apparatus adapted to the 
system then employed. Before the fire had burned more than fif- 
teen minutes, an officer of the company on the ground seeing 
the hopelessness of saving any of the apparatus, began a series 
of telegraphic inquiries to every reliable maker of apparatus in 
the country, as well as to all large central station companies in- 


EXTERIOR OF RIVER STATION THE DAY AFTER THE FIRE. 


quiring what apparatus (if any) could be loaned temporarily. 
As a result of these inquiries, and also as an evidence of the good 
standing of the company, numerous offers began to pour in. 
Every possible means of expediting the work of loading, trans- 
porting and setting the apparatus was employed. In one case 
a shipment consisting of eighteen arc machines obtained from 
the Brush Company, at Cleveland, was put aboard a special train. 
Special engines were secured and employed, and a right of way 
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A CORNER IN THE RIVER STATION, NEWARK, N. J., THE DAY 
AFTER THE FIRE. 


secured from the management of the Pennsylvania Railroad 
Company. Messengers were placed aboard the train who re- 
ported progress at each stop, and as a result a train of seven 
cars loaded with machinery, specially to replace the burned out 
apparatus, was able to make the trip to Newark in three hours 
less time than the regular passenger schedule! While these ar- 
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rangements were being carried out, two or three smaller dynamos_ Central. Upon tthe arrival of the train in New 
were borrowed from Paterson and New York. Likewise tem- York special floats and tugs were employed to 
porary engines were rented in machine shops, factories and simi- transfer the car to Jersey City, and special locomotives 


CONSTRUCTION OF NEW RIVER STATION OVER TEMPORARY 
STATION, WHILE RUNNING OVER 2,000 H. P. 


lar places in Newark, so that in less than eighteen hours after the 
occurrence of the fire more than five hundred arc lights were 
burning on the streets of Newark on schedule time. 

While the arc light dynamos were being transported from 
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STEEL FRAME CONSTRUCTION OF NEW RIVER STATION, 
NEWARK, N. J. 


Cleveland to Newark some incandescent dynamos were being 
rushed along in a similar manner from Pittsfield, Mass. Three 
dynamos were obtained, one at a time, from the Stanley Elec- 
tric Manufacturing Company, whose shops are at that place. 
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ARC DYNAMO ROOM DURING CONSTRUCTION OF NEW RIVER 
STATION. 


These dynamos were shipped in box cars, each one of which was 
attached by special permission to the express trains running be- 
tween Pittsfield and New York, over the New York 


provided to haul it to Newark. Through the courtesy of the 
officers of the Pennsylvania Railroad Company, four tracks of 
their siding at Market street were reserved for the use of the 
company, and all shipments of apparatus were directed to this 
yard. By similar methods adopted in every department and by 
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DELIVERING THE FIELD OF ONE OF THE 850 K. W. GENER- 
ATORS AT THE RIVER STATION, NEWARK, N. J. 


incessantly following up and arranging matters, the company 
were able to resume service on all their circuits within three 
days from the time of the fire. Of course the lights, being oper- 
ated by a multitude of small units located at numerous con- 
venient points were not examples of modern practice, but served 
the purpose until better arrangements could be made. 

Mechanic street station, described above, which had been 
abandoned in May, 1895, was opened up. The engines and 
boilers which had been lying in idleness since shutting down this 
plant were promptly overhauled and repaired, and additional 


COAL TRESTLE AND UNLOADING CRANE, RIVER STATION, 
NEWARK, N. J.—INSIDE): CRANE ON CAR. 


engines and boilers erected. A complete equipment of dynamos 
furnished by the Stanley Company was purchased and opera- 
tions of a semi-permanent character were started. 
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GROUND PLAN SHOWING GENERAL ARRANGEMENT OF RIVER STATION, NEWARK, N, J. 


The adjustment and settlement of the loss occasioned by this THE NEW RIVER STATION. 
fire occupied more than four months and was accomplished by The new River station, the construction of which was begun im 
arbitration. the fall of 1807, is admirably situated upon the west bank of the 
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Passaic river, to the right side of the Pennsylvania railroad en- 
tering Newark, and is located between the main line and the 
Centre street branch of that road. A spur is run to the west side 
of the power house. 

The power house, shown in plan, occupies a space of 173 by 136 
feet; is of steel frame, bricked in with tile roof and cement floor, 
and is divided (longitudinally) by a wall which cuts the building 
into two parts, one part being occupied by the two boiler rooms, 
which are again divided by a brick wall, the other constitutes 
the engine room, also divided into two sections by a brick wall. 
The new section of the power house, known as engine room No. 
I, 1s constructed on piles driven 2 ft. 6 in. centres, which are 
capped by a mass of concrete 4 ft. thick, upon which are built the 
several engine foundations. The flooring is constructed of I 
beams, upon which is laid the concrete flooring in flat arches. 
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the walls and a new roof constructed, making it similar in ap- 
pearance to engine room No. 1. A 15 ton crane for this room, 
furnished by Box, is now in course of construction. 


STEAM EQUIPMENT. 


Boiler room No. 1 has been practically rebuilt, having had the 
front wall moved out Io feet to make room for two new boilers, 
and the side wall taken down and rebuilt on piles; steel columns 
being added to support the roof, which is of corrugated iron. 

A space 10 feet in width and running the entire length of the 
engine and boiler rooms No. 1 and directly against the wall be- 
tween these rooms, is utilized as a pump and heater room, and 
consists of a 12 inch wall supporting the steel I beams which 
form a roof to this room; the space between the beams being 
filled in with concrete flooring. Through the basement, under 


BOILER ROOM NO. 2 AT THE RIVER STATION OF THE PEOPLES LIGHT AND POWER COMPANY, NEWARK, N. J., CONTAINING 
TWO 600 H. P. MORRIN “CLIMAX” BOILERS. 


This flooring is of the Ransom system, constructed by Mr. J. 
Sharpe. The wainscoting is of enamelled brick to a height of 
about 8 ft., above which the walls are painted white. The roof is 
constructed of fireproof book tiles, upon which is laid the 


- weatherproof roofing. A monitor is constructed on the roof run- 


ning the entire length, giving ample ventilation. The switch- 
board gallery, which is about 12 ft. wide, extends across the en- 
tire west end of the building. A 25 ton crane spans the width 
of the building, and was furnished by Alfred Box & Co., of 
Philadelphia. 

Another crane, of the same capacity, furnished by Box, spans 
the distance between the large door of engine room No. 1 and 
the railroad, and gives ample facilities for unloading machinery 
from the cars to the building. 

Engine room No. 2 is only partially new, having had parts of 


the floor of this room are run the injection and overflow pipes 
to the station. 

Boiler room, No. 2 is the only section of the power house that 
stands in its original condition, and it has room for four new 
boilers. 

Coal is delivered by the Pennsylvania Railroad upon the spur 
siding before mentioned, from which it is dumped into coal 
pockets located under the tracks, from whence it is carried by 
a conveyor, furnished and erected by the Link Belt En- 
gineering Company, to the battery of seven 500 horse power 
“Morrin” Climax boilers located in the boiler room No. 1 and 
to the two 600 horse power boilers of the same make located in 
the boiler room No. 2 with an aggregate of 4,700 horse power. 
These boilers supply steam at a pressure of 145 pounds to the 
14-inch main, which is supported by adjustable wedges, placed 
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STEAM, EXHAUST, INJECTION | AND OVERFLOW PIPES IN PUMP ROOM OF RIVER STATION, NEWARK, N. Cy, 


upon the I beams in the pump room ceiling. The ends of the 
main are joined together by a 12-inch loop which runs through 
the centre of the engine room No. 1.. This enables each engine 
to be run from either end of the main, which is subdi 1ded by 
valves in such manner that any section may be cut off without 
affecting the rest of the main. 


PIPING SYSTEM. 


The piping system, was installed by Westinghouse, Church, 
Kerr & Co., of New York, under the direct supervision of Mr. 


LLECCEN GRIM 


BATTERY OF SEVEN MORRIN “CLIMAX” BOILERS, CAPACITY 
3,500 H. P., RIVER STATION, NEWARK, N. J. 


Wm. Andrews, the recognized authority on high pressure piping. 
All fittings are extra heavy, and the piping is covered with the 
Nonpareil Cork Manufacturing Company’s covering. The pipe 


is dripped into a Holly system, which returns the condensation 
to the boilers. 


ENGINES AND DYNAMOS. 


The equipment in engine room No. 1 when completed, 
will consist of three Pennsylvania Iron Works Company’s 30 by 


52 by 48 cross*compound condensing engines, each directly 
connected to a Westinghouse 850 k. w. two-phase a. c. gener- 


WORTHINGTON PUMP AND AMERICAN FEED WATER HEATER 
IN PUMP ROOM, RIVER STATION, NEWARK, N. J. 


ator, generating 2,300 volts at a frequency of 60 cycles and a 
speed of 90 r. p. m 
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These dynamos are of the two-phase rotary field type, and 
are excited through a collector on the shafts. They are de- 
signed with a view of being of a higher all-round efficiency and 
a larger margin than is usual in the case for such work. For 
example: They are designed and guaranteed to carry their full 
rated loads at a rise in temperature not to exceed 35 degrees 
C. in any part of the machine, and a continuous overload of 60 
per cent. above their normal rating, with a total rise in tempera- 
ture not to exceed 60 degress C. and to carry an overload of 
75 per cent. for one hour with a total rise in temperature not 
to exceed 75 degrees C. The fly-wheels of the engines are. 
of special interest, the wheel proper being in eight séctions of 
-cast steel, linked together in the usual manner. Each side of the: 
rim is built up of seven layers of steel plates, each layer breaking 
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All the engines are arranged to operate singly with either 
cylinder. The exhaust from the Pennsylvania engines is con- 
nected, through a 1,500 horse power horizontal Goubert Manu- 
facturing Company’s feed water heater to the specially designed 
jet condensers of the engine type, made by the Pennsylvania 
Iron Works Company. Two 1i2-inch cast-iron flanged injection 
pipes, run from the river—through the pump room cellar—sup- 
ply water to the various condensers. A 20-inch cast-iron bell 
and spigot pipe, also run in the pump room cellar, carries the 
overflow water from the condensers, discharging it into the river. 

In engine room No. 2, which is devoted to the arc lighting, 
are located the eighteen 125 light Brush machines which furnish 
the larger part of the current to 2,700 arc lights. Fourteen of 


‘these arc machines are belted to a shaf twhich is driven by a 
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joints with the succeeding one. The whole mass is then riveted 
together, weighing 100,000 pounds. The generators supply the 
current for the incandescent lighting, having a capacity of 50,000 
lights. They are excited by two 62 k. w. Westinghouse genera- 
tors direct connected to 8x14'%4x10%4 tandem-compound Mc- 
Intosh & Seymour engines, run at a speed of 275 r. p. m. These 
exciters are run in parallel, and each is of sufficient capacity to 
excite all the alternators and light the station. There is also 
one 20x40x48 Watts-Campbell cross-compound engine direct 
connected to a 500 k. w. 500 volt Westinghouse direct-current 
generator, which is used to supply the current for the power 
circuits, running at a speed of oor. p. m. -This engine exhausts 
into a Worthington horizontal jet condenser. 


ET Se TF RS 
ELEC ENGR NYE eS 


TEAM, EXHAUST, INJECTION, OVERFLOW AND -FEED PIPES IN ENGINE ROOM OF RIVER STATION, NEWARK, N. J. 


26x48x60 Watts-Campbell cross-compound condensing engine. 
There are also located in this room two 184%x31x16 Armington 
& Sims cross-compound condensing engines, one of which 
drives four arc machines; the other drives one Western Electric 
Co. day arc machine, a 250 k. w. volt direct-current Westing- 
house generator, used for power, and a 75 k. w. direct-current 
Westinghouse 220 volt power generator. One of these A. & S. 
engines exhausts into a Worthington horizontal jet condenser, 
and the other into a Wheeler horizontal surface condenser. The 
Watts-Campbell engine above mentioned exhausts into a Worth- 
ington horizontal jet condenser. 

In the annex to engine room No. 2 is run a Westinghouse 
two-phase 2,000 volt alternating current induction motor, which 
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A GENERATING UNIT AT THE RIVER STATION, NEWARK, N. J. 


PENNSYLVANIA IRON WORKS CROSS-COMPOUND CON- 


DENSING ENGINE DIRECT CONNECTED TO A WESTINGHOUSE 850 K. W. A. C. GENERATOR. 


is directly connected by means of flexible couplings at each end 
of the shaft to two 125 light Brush arc machines, used to operate 
day arc lights. 

All the conductors in engine room No. 2 are lead covered 
run in conduits of the National Conduit and Cable Company’s 
manufacture under the concrete floor. 


SWITCHBOARD. 
The switchboard located upon the gallery in engine room No. 


Came 
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FRONT OF SWITCHBOARD, RIVER STATION, NEWARK, N. J. 


I was constructed and erected by the Westinghouse Company, 
and is of blue Vermont marble. It consists of two exciters, and 
one station lighting panel, three alternating current generator 
panels, eight double incandescent circuit panels, two 500 volt di- 
rect-current generator panels and two 500 volt and one two- 
phase power panels. 

The generators are all connected to their respective panels by 


heavy insulated cables, which are supported by porcelain insul- 
ators set in iron racks secured to I peams; there being six con- 
ductors to each generator. 


BACK OF SWITCHBOARD AND RHEOSTATS, RIVER STATION, 


NEWARK, N, J. 


Wires are run under the floor, except where they rise on the 
side wall at one end of the gallery running on the I beams which. 


i 
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support it to their respective panels, to which they are con- 
nected through a slot in the slate floor. 
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GENERAL OFFICES OF THE PEOPLES LIGHT & POWER CO., 209 
MARKET ST., NEWARK, N. J. 


The alternating current switchboard is designed primarily for 
parallel running. Duplicate sets of two-phase bus-bars have 
been provided, and the generator and feeder panels are equipped 
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All switches, connections and wiring are behind the board. 
Upon the face of the board are mounted only the switchboard 
instruments and the handles which control the switches them- 
selves. The generator panels contain the necessary synchronizer 
devices with an ammeter and indicating voltmeter for each phase. 
A direct-current ammeter is provided for the field circuit. Volt- 
meters are mounted on swinging arms at the end of the board. 
Each feeder circuit is provided with an ammeter and recording 


BOOKKEEPING DEPARTMENT OF PEOPLES LIGHT AND 
POWER COMPANY, NEWARK, N. J. 


wattmeter. Circuit regulators are also provided with com- 
pensating voltmeters and Mershon compensators. 

The 500 volt panels are provided with volt and ammeters and 
circuit breakers. The lighting and power circuits are run from 
their respective panels along the under side of the gallery to iron 
racks from whence they are run through slate slabs located in 
windows. 

AUXILIARY EQUIPMENT. 
Oiling System.—The oil system is installed on the gravity 


principle, getting its pressure from a supply tank of sufficient 


EIGHTEEN 125 BRUSH ARC GENERATORS, RIVER STATION, N EWARK, N. J. 


with double-throw switches. Any generator can, therefore, be 
run separately from the others, and any feeder operated from it, 
should the nature of the load make it desirable to do so, 


capacity located above the pump room, and about 25 feet above 
the elevation of the engine room floor, giving a pressure of 
about 12 pounds. 
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Supply mains are run from this tank to the several engines 
in both rooms, and are concealed under the floor, except where 
they rise to the brass piping on each side of the engines, feeding 
the several cups. After the oil is run through the bearings, 
it is carried from the engines by return pipes and gravity to a 
filter located in the pump room cellar, from whence, after being 
filtered, it is elevated with a pump to the supply tank. This 
system was installed by Westinghouse, Church, Kerr & 
Co. 

Air System.—A Westinghouse air compressor is installed in 
the basement of engine room No. 1, from which pipes are run 
connecting with the several outlets in both engine rooms., .To 
these outlets is connected the flexible rubber hose that is wsed 
for blowing the dust and dirt out of the machines. 
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MUNICIPAL CONTRACTS AND PRESENT STATUS OF THE: 
COMPANY. 


As we said at the outset, one of the most remarkable and 
praiseworthy achievements of the Peoples Light & Power Co. 
is their success in dealing with municipal authorities and obtain- 
ing municipal contracts. The territory which they supply with. 
current for light, power and various other purposes, is shown 
on the acompanying map, and, as will be seen, it includes sev- 
eral cities and towns of considerable size and population. That 
section of the country, embracing numerous New York suburbs. 
and important landing places for foreign vessels, is constantly 
increasing its population and gaining in importance, and the 
company’s history written yesterday no longer represents its. 
status one week hence. In fact so kaleidosconic and rapid is its. 
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TERRITORY SUPPLIED BY THE PEOPLES LIGHT AND POWER COMPANY IN NEW JERSEY. 


(Stations are indicated by small, black squares.) 


Feed Water System.—Special attention has been devoted to 
the feed water system which is substantially as follows: Two 
connections from the city water main and emergency connec- 
tion from the river are run to two.feed water pumps, one a Blake 
duplex, and the other a Worthington compound, located in the 
pump room, either one of which is of sufficient capacity to feed 
all the boilers. The water is pumped from these pumps through 
the Goubert heaters, located between the Pennsylvania Iron 
Works Company’s engines and their respective condensers from 
whence it runs through the auxiliary American heater located 
in the pump room. From this heater the piping system is run 
in a loop around either side of the boiler room, and is so ar- 
ranged with valves that any section may be cut out without af- 
fecting the rest of the piping. 


development, that we are compelled to state that the figures 
given below were approximately correct on December 16, 1808. 

At that time the company furnished current for are and incan- 
descent lighting, or power, in Newark, Clinton township, Irv- 
ington, Vailsburgh, South Orange, West Orange, Orange, 
East Orange, Caldwell, Verona, Montclair, Glen Ridge, 
Bloomfield, Belleville, Kearney, Harrison, Jersey City and Bay- 
onne .and had contracts for municipal lighting in all of these 
towns except South Orange Village, Glen Ridge and East 
Orange, in which places gas contracts are at present in force, but 
have a short time to run. 

The company has made voluntary reductions in its rates from 
time to time, always leading the gas companies i1. that respect, 
until at the present time its rates for lighting and power are said’ 
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to be lower than in any other place in the country, operating 
under similar conditions of coal and water supply. 

The capacity of the three generating centres, on Dec. 16, 
1898, was as follows: 


Arc. Incand. Power. 

INE Wat: wan wate cen at 3;000 50,000 850 k. w. 
Jersey ‘City 2... cos cs0- 1,700 10,000 350 k. w. 
COPING MS ce aseee ar 750 10,000 500 k. w. 
AOtAL watt care seis 3 5,450 70,000 1,700 k. w. 


Or counting one arc lamp as equivalent to ten, and one kilo- 
watt equal to twenty incandescent lamps, we get a total of 
158,500 units. 


MANAGEMENT AND OFFICERS OF THE COMPANY. 


The company’s main offices, shown in the illustration, are 
located at the corner of Market and Beaver streets, Newark, N. 
J. The emblem of the company, two American flags crossed and 
surrounded by the inscription, “Matchless Light,’ adorns the 
front of the building, which is beautifully illuminated at night. 
The front part of the spacious ground floor is utilized as the 
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ger; Treasurer; Leslie D. Ward; Secretary, L..D. H. Gilmour; 
Assistant Treasurer and Assistant Secretary, Percy Ingalls; Gen- 
eral Manager, Dudley Farrand; General Superintendent, Paul 
Spencer; Board of Directors: F. Wolcott Jackson, Thomas ,T. 
Kinney, Gottfried Krueger, James E. Reynolds, Charles A. Ster- 
ling, Leslie D. Ward, Randal Morgan, William Fairlie, Samuel 
Klotz, Peter Hauck, Jr., Joseph D. Bedle, James G. Hasking, 
P. Sanford Ross, William C. Shanley, Abram C. Denman, 
William M. Clarke, E. F..C. Young, William G. Bumsted, John 
f, Kehoe, Uzal, H. McCarter, William Scheerer, Charles M. 
Decker, A. Q. Garretson, Matthias Plum, Jr., William Runkle, 
Dudley Farrand, John D. Harrison, Philip N. Jackson,’ B. M. 
Shanley. 

The division superintendents, who have under their immediate 
control and jurisdiction all construction and operation in their 
particular division, are: Newark, John J. Gaffney; Orange, 
Walter A. Huston; Jersey City, W. W. Titzell.. These three gen- 
tlemen have had a long and varied experience in central station 
work, and this, combined with rare executive ability, has fitted 
them admirably for their responsible positions. 4 

Though it may be difficult in tracing the growth of a com- 
pany to give due credit to each individual officer or employé 


Dudley Farrand, 
General Manager. 


Philip N. Jackson, 
President. 


Paul Spencer, 
General Superintendent. 


CHIEF OFFICIALS OF THE PEOPLES LIGHT AND POWER COMPANY OF NEW JERSEY. 


bookkeeping department. In the rear of this floor is located the 
company’s showroom, where they exhibit the various apparatus 
for which they supply current, such as arc and incandescent 
lamps, motors, heating devices, etc. On the next floor are locat- 
ed the company’s general offices, from which the entire business 
of the company is directed and controlled. These offices are 
connected by a private telephone exchange with all branch 
offices and stations, as well as all departments in the general 
office. These branch offices are located at Orange, Montclair, 
Bloomfield, Kearney, Jersey City and Bayonne. 

By this method of intercommunication, all orders, contracts, 
purchases, supplies, construction and operation are regularly 
reported, so that in spite of the large extent of the territory cov- 
ered by the business, the management is kept constantly in- 
formed of the condition of affairs in all departments. 

The officers of this enterprising and progressive company are: 
President, Philip N. Jackson; Vice-President, Gottfried Krue- 


who has contributed materially to it by his own efforts, energy 
and foresight we have before us a case where individual 
merit stands out so prominently that we cannot deny it special 
mention. We refer to the Genl. Manager, Mr. Dudley Farrand, 
who has been connected with the company in one capacity 
or another ever since its inception, and has, by his great skill 
in directing the business as well as the engineering end of 
the company, raised it from its small beginning to its present 
prominent position. He has been ably assisted of late years by the 
General Superintendent, Mr. Paul Spencer who, although not 
until comparatively recently connected with the company, has 
had a wide and valuable experience in the construction and 
operation of electric plants, both for lighting and railway work, 
and in the manufacture of electrical generating apparatus; and 
also the Superintendent of Construction, Mr. Paul C. Oscanyan. 
To these gentlemen we are greatly indebted for the aid ex- 
tended to us in the preparation of this article. 
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An American. Light and Power Plant, Mont ee 
Bay, Jamaica, West Indies. 

GMALL water powers were abundant in the Island of Jamaica 

in the days before beet sugar competition, native tack of 


enterprise and dependence on paternal government. had ruined 
the sugar industry. Almost every estate developed a small water 


. 
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VIEW OF DAM FOR MONTEGO BAY ELECTRIC LIGHTING 
PLANT. 


power, usually about 30 h. p., and the ruins of dams and aque- 
ducts may be found in all parts of the island, some of them so 
overgrown with tropical bush that it is difficult to trace them 
at all. It is one of these ruins, located at the mouth of Great 
River, eight miles from Montego Bay, the largest town on the 
north side of the island, that has been transformed into an elec- 
tric light and power station by the Montego Bay Electric Co., 
Ltd. 

About 1%4 miles up the river, three falls give a head of about 
25 feet, the highest fall being farthest up stream, where a lot of 
huge boulders resting on a ledge of bedrock have formed them- 
selves into a barrier across a gorge through which the river 
runs, making a natural dam. This gave water for the sugar 
works, but in order to get enough for the electric plant it be- 
came necessary to raise this natural dam and to fill up a hole 
in it about 8 feet wide and 14 deep, through which most of the 
water in the rivef passed under ‘a head of about to feet. This 
work gave considerable trouble and required very careful hand- 
ling, owing to the great rush of water through the hole. It 
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FOREBAY OF CENTRAL STATION, MONTEGO BAY. 


was filled with boulders and large stone in a cribwork, the stone 
and boulders weighing many tons being rolled down the steep 
banks guided by a rough shute of logs. A dam of rough stone 
in cement concrete was then built across the top. 

The gutter carrying the water to the old mill house is 1% 
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miles long, and was.originally built by slave labor, something 
over 100 years ago. It was built of cut stone set in lime mortar 
nuxed with ashes and sugar or molasses. This mortar has be- 
come so hard that in some places where alterations were neces- 
sary, the walls had to be blasted out with dynamite, the mortar 
being as hard as the stone itself. In other places where repairs 
had been made by the unreliable labor now found in Jamaica, 
the work was so bad that a machete could be pushed through 
the wall anywhere. The grade of the gutter had to be increased 
to nearly 6 feet to a mile on account of the small cross-section 
and many curves in the gutter. 

The design of the hydraulic plant comprises two 24 inch Sam- 
son wheels made by the Jas. Leffel & Co., each connected to 
the end of a short jack shaft by a friction clutch, the jack shaft 
carrying two friction pulleys belted to the generators. This 
arrangement makes the turbines and generators perfectly in-_ 
terchangeable, either turbine carrying the load of either one of 
the generators. 

Two Westinghouse 1,000 volt, 60 cycle, two-phase afternators 
make up the generating equipment, the voltage being raised to 
5,500 volts three-phase for transmission to Montego Bay over a 
bare wire line supported on square pitch pine poles. 

This being the first bare wire transmission line in the British 
West Indies, and the Director of Public Works having asserted 
that iron poles were a “sine qua non,” and an old set of regula- 
tions calling for continuously insulated wire, a vast amount of 
red tape had to be unwound before government permission 
could be got to run the line. The matter was submitted to the 
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RUINS OF OLD SUGAR WORKS EMPLOYED FOR ELECTRIC 
LIGHT PLANT, MONTEGO BAY, JAMAICA, W. I. 


Board of Trade in London, involving a further delay of six 
months without any adjustment being arrived at, and all the 
satisfaction the company got was a request to ‘‘submit it again.” 
The work was delayed over a year and the company nearly 
ruined financially in order to decide whether wooden poles and 
a bare wire line such as is used in all quarters of the globe was 
good enough for Jamaica. The matter was finally decided in 
the company’s favor by a member of the Royal Engineer Corps. 
Still, the difficulties in getting through cocoanut trees on a 
tropical road with a bare wire line are not slight. 

In Montego Bay the current is stepped down to 2,000 volts, 
two-phase for local distribution carrying arc and incandescent 
lights and a heavy motor load, the motor running an ice factory, 
aerated water factory, sugar centrifugals, etc. The distribution 
covers an area of about four square miles, the supply in the resi- 
dence districts being very scattered indeed. 

The plant was started about three months ago and is running 
very satisfactorily, the varied application of current and largely 
scattered distribution giving no trouble. In Jamaica the pro- 
motion of enterprises of this kind will always be hazardous ow- 
ing to lack of appreciation and to the apathy of the public, who 
have absolutely no pride in any local improvement. 

A servant sent to the creek with a gourd to get water to 
mix with rum is quite as good as a modern water supply, and 
a candle, or for that matter a few lightning bugs, are quite good 
enough for them to go to bed by. This feeling is by no means 


January 5, 1899. ] 


‘confined to the lower classes. The “Club,” including in its 
membership the merchants and leading people in the town still 
has its billiard table periodically spotted by drip from kerosene 
lamps, and some of the town fathers have not yet survived 
the shock of having the streets lighted contrary to the tradi- 
tions of their forebears. Still, the company gets business enough 
to pay a handsome interest on its investment, and there is a hope 
that native conservatism which is very closely allied to “manana- 
ism,” will some day be pierced by electric light and be itself 
-electrified. 


The Use of Niagara Power by the Buffalo 
General Electric Company. 
BY ORRIN E. DUNLAP. 


HE Buffalo General Electric Company have commenced the 
use of Niagara power in the station especially planned and 
constructed for this purpose, and thus another mile stone in the 
successiul march of Niagara power in making Buffalo and her 


THE OLD BRUSH ELECTRIC LIGHT STATION. THE FIRST AL- 
TERNATING CURRENT CENTRAL STATION IN THE 
UNITED STATES. 


industries captive to its benefits has been passed. The Buffalo 
General Electric Co. has Daniel O’Day for president; George 
Urban, Jr., as first vice-president; D. T. Nash is secretary-treas- 
urer; C. R. Huntley, general manager, and Henry G. Stott is 
the company’s engineer. It was under Mr. Stott’s supervision 
that the apparatus in the main building was erected, and it was 
he who designed the building and engineered the whole plant, 
which is so creditable to Buffalo enterprise and so ably marks 
Buffalo’s progress in the use of the greatest power on earth. 
The new plant is located on Wilkeson street. Work on the 
buildings was commenced in March, 18098, and completed four 
months later. The main building is 91 feet by 91 feet 6 inches at 
the foundations and possesses many novel features of construc- 
tion, everything about it having been planned and laid out to suit 
the apparatus to be installed, instead of the usual plan of de- 
signing the building first and then adapting the machinery, 
cables, etc., to the existing conditions. Working on these lines 
Mr. Stott has brought to perfection a plant which is a climax 
so far in his work in this country and abroad. The building is of 
brick, the main generator room being divided into two equal 
parts by a row of steel columns. These steel columns serve the 
double purpose of supporting steel beams for the two ten-ton 
cranes and the roof trusses. The steel trusses are also supported 
by the side walls, and resting upon them are I-beams, which in 
turn support inverted T-irons. On the flanges of the latter rest 
hollow book tiles, the latter measuring 18 by 15 by 4% inches. 
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Upon this, after all joints had been cemented, was poured melted 
asphalt and roof pitch, with a double layer of roofing 
felt and then more pitch, and finally gravel. The re- 


sult is a very fine roof, and the steel, being protected from 
sudden changes of temperature, does not sweat and drip on the 
machinery below. Fire walls are carried four feet above the roof 
and the latter pitched in four directions, the water conductors 
being carried down inside the building to avoid trouble from 
freezing. The height of the main generator room below the 
trusses is 27 feet, and from the dome of the four large skylights 
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NEW STATION OF THE BUFFALO GENERAL ELECTRIC COM- 
PANY, SHOWING WIRE TOWER. 


37 feet from the floor. The skylights are 18 feet by 8 feet, and 
each is so arranged that any side can be opened from the floor 
of the generator room. One side of the generator room has a 
row of windows protected by iron shutters. The floors of all 
rooms are brick arches covered with concrete and ‘‘marble- 
ithic’”’ finish. 

The transformer room is located in the rear of the main build- 
ing. It has the same general construction as that mentioned, 
its dimensions being 51 feet by 25 feet 6 inches. Beneath the 
floor there is a brick air chamber into which motor driven fans 
deliver air at a pressure of about one-half ounce to cool the step- 
down transformers. Following the current as it comes in from 
the tile conduits in the manhole we are led into a cellar 7 feet 
6 inches high, through which are carried the three conductor 
cables carrying the 11,000 volt, three-phase current from Ni- 
agara Falls. These cables rise to a loop panel which has on it 
six double-bladed, single throw switches. These complete the 
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loop in the two three-phase conductor cables and also allow 
either circuit to be opened at this point in case of a fault in the 
cable beyond the transformer station, thus affording several ad- 
vantages over the ordinary taps. From this panel the current 
goes to the time limit circuit breakers of the shunted fuse type, 
which are so arranged that in the event of a short circuit in 
either cable—both being in multiple all the time—the reversal of 
current in the one will cause the circuit breakers to cut loose 
all apparatus in the station from the defective cable. Here it 
may be noted that similar arrangements are being installed in 
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all the transformer stations of the Cataract Power & Conduit 
Co., so that in the event of trouble on one of the two circuits, 
all stations will automatically disconnect themselves from the 
faulty cable. 

Leaving the circuit breaker panels we come to the transformer 
panels, four of which are installed to the left of the loop panels. 
Each of these panels contains six special high tension expulsion 
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425 K. W. SYNCHRONOUS MOTORS, D. C. TO 400 K. W. QUARTER 
PHASE 60-CYCLE GENERATORS. 


type fuse blocks, and three high tension switches, and each 
panel supplies current to three 250 k. w. step-down transformers, 
reducing the three-phase current from 11,000 or 22,000 volts to 
352 volts, three-phase. These transformers are connected in 
groups of three to one panel, and both primary and secondary 
are wired single phase to the switchboards, the delta connections 
being made on the panels, after passing through the fuses, thus in 
case of a transformer giving out, it will have both primary and 
secondary cut off without disturbing others in the same group. 

Through an opening in the wall, under the floor, are led the 
cables which run from the low tension bus-bars into the main 
building, one group of heavy, rubber covered cables going to 
each switchboard in the main room, the object being to sub- 
divide the power as much as possible, and thus reduce the 
chances of a short circuit, no set of cables carrying more than 
1,200 h. p. In each of these groups of cables are inserted circuit 
breakers, which may be tripped automatically or by hand, so 
that in the event of trouble on one group of panels that partic- 


EXCITER SETS AND 125-VOLT ROTARIES, WITH TRANSFORM- 
ERS FOR THE ROTARIES, ON GALLERY. 


ular group, amounting to 1,200 h. p., may be disconnected from 
the low tension bus-bars in the transformer house. 

One of the substantial and serviceable novelties of the station 
is found in the subway that extends around three sides of the 
generating room. This subway is 6 feet high by 4 feet 6 inches 
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wide. On the walls are placed iron shelves 3-16 inch thick and 
10 inches wide, supported by angle irons built into the wall. 
From four to seven of these shelves are placed one above the 
other, thus forming a resting place for the numerous lead cov- 
ered cables running to motors, generators, street circuits, etc. 
Connecting these subways, and running at right angles to them,,. 
are rows of tile conduit, broken by manholes, from which rise 
tile connections to the various motors, rotaries, generators, etc., 
all wires being under the floor and each circuit in an individual. 
tile conduit. The iron shelves in the subway have breaks of 12 
inches every 6 feet, and above these breaks a flue tile 8 by 14. 
inches rises 4 inches above the cement floor and 4 feet:.6 inches 
from the wall, affording means of connecting the cables in the: 
subway to the various switchboards. 

The northern half of the generator room will be entirely de- 
voted to arc apparatus, and the southerly half to alternators,. 
three-wire rotaries and 550 volt rotaries. On the north side of 
this room there are at present installed six 150 k. w., 352 volt,. 
three-phase synchronous motors, each of which is direct-con- 
nected to two No. II. Brush, 125 light 9.6 ampere generators,. 
these generators being fitted with the new oil type automatic 
regulator and a special iron-clad ammeter on the terminal board, 
making each machine entirely self contained. The motor drives 
the arc machines by means of a very simple yet efficient form, 
of insulating flexible coupling, consisting of four arms or 
spiders on the motor shaft, and a similar number on the gener- 
ator, each compressing rubber rolls 314 inches in diameter and 


GENERAL VIEW OF THE 250 K. W. TRANSFORMERS: 


434 inches long. This forms what has proved to be a most 
serviceable coupling. 

All the switchboards in the generator room are of blue Ver- 
mont marble. Each panel is 30 by 100 by 2 inches, the motor 
board being at one end of the room, and the generator board’ 
at the opposite end, each standing out 4 feet 6 inches from the: 
walls and directly in front of the tiles opening into the subways. 
The rows of conduits already mentioned run down every alter- 
nate aisle. 

The synchronous motors are started through reacting coils. 
fastened on slate bases and to the walls directly behind the 
panels connected to them. Three single pole, double-throw 
switches, when down, turn current into the stationary arma- 
tures after passing through the reactances and thus keeping down: 
the starting current to 150 per cent. of the full load current. 
The three-phase currents in the stationary armature induce sec- 
ondary currents in the revolving field pole faces, and thus de- 
velop about one-quarter full load torque, which is sufficient to: 
bring the motors up to full synchronous speed in about 70 sec- 
onds, when the 110 volt exciting current ts thrown into the fields 
and the proper adjustment made with the field rheostat for 
minimum current in the armature, after which the single pole 
switches are thrown up, one at a time, the motor meanwhile: 
running single-phase, thus cutting out the reactances entirely. 
The full load efficiency of the motor is 94 per cent. In the con- 
struction of the plant foundations have been put down for 15° 
sets, each set having a capacity of 250-2,000 c. p. arc lamps, thus. 
giving a total capacity of 3,750 arc lamps. In the meantime, 
however, developments on the long promised rectifier are being 
closely watched, and, if successful, will be used in place of more- 
motor generator sets, owing to the increased efficiency and de-- 
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GROUP OF SWITCHBOARDS IN NIAGARA POWER STATION OF BUFFALO GENERAL ELECTRIC COMPANY. 


1—Secondary switchboard of Cataract Power and Conduit Co. 2—The 2,200 volt 60 cycle quarter-phase switchboard. 8—Primary switchboard control- 
ling twelve 250 k. w. transformers. 4—Exciter panel with starting compensators in the rear for induction motors. 5—The 11,000 volt three- 
phase loop and circuit breaker panels. 6—The 2,200 volt, three-phase 25 cycle line and instrument panels. 
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primaries of the two to one ratio compensator, this being cut 
out entirely by throwing up the three single pole double-throw 
switches. 

The switchboard for the 60 cycle generators consists of two 
generator panels, two feeder panels, and one total output panel, 
with the necessary instruments. In the bus-bars of each phase 
are connected two potential regulators of the C. R. type, giving 
a four per cent. boost or lower with one-fourth of one per cent. 
steps in order to balance up the phase if necessary. The effici- 
ency of the 425 k. w. motor is 96.5 per cent., and of the 4oo k. w. 
generator, 96 per cent. with a regulation of 7 per cent. 

Two 100 k. w., 125 volt rotaries have been installed in order to 
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VIEW OF 150 K. W. SYNCHRONOUS MOTORS D. C. TO BRUSH 
ARC MACHINES. 


make a start with the new three-wire Edison system, mainly as 
an experiment, in order to determine whether the regulation 
will be good enough on the power circuits, and also for charging 
up a large battery of storage cells which it is contemplated to 
install in the near future. These rotaries have induction regu- 
lators in the primaries of the three static transformers, reducing 
from 352 volts, three-phase, to 80 volts, three-phase, thus en- 
abling a boost or lower of 10 per cent. to be given. Reactances 
are also permanently connected in the loads of each rotary, thus 
permitting a large variation in the voltage of each rotary by 
varying the field excitation and thus the phase relationship of 
current and e. m. f. The front of the gallery on which are lo- 
cated the transformers will be taken up by the three-wire system 
switchboard. 

There are two 200 k. w., 550 volt rotaries which supply power 
to a very healthy business in 550 volt motors, running elevators, 
machine shops, etc. Provision has been made in this line for an 
increase of four times the present capacity, as this is believed 
to be the probable result, within a year or two, of the applica- 
tion of cheap Niagara power in Buffalo. These roraries are 
started through reactances in exactly the same manner as the 
synchronous motors, a special switch being mounted on the 
frame, which opens the circuit between each of the field poles, 
thus breaking up the high potential induced from the armature 
in starting. The panels of the switchboards controlling these ro- 
taries are similar in design, so far as possible, in order to sim- 
plify operation. 

The wire tower is well portrayed in the illustration. It is en- 
tirely fireproof in construction, and contains only lead covered 
cables on insulators, separated four inches, and the lightning 
arresters mounted on an iron framework away from the cables. 

At one side of the transformer room is the repair shop, which 
is about 25 feet by 26 feet in size. Opening off froni it is the 
locker room for employés’ clothes. In the rear, and opening 
only on a court, is the oil room, which is so constructed with 
fire walls that in the event of fire nothing would burn except 
the oil; the walls being of brick would simply form a chimney 
and prevent any possibility of the fire spreading. 

The transformers and switchboards in the transformer house 
are the property of the Cataract Power & Conduit Co., the dis- 
tributing agents of Niagara power in Buffalo. This company has 
also a separate group of transformers, reducing the Niagara 
current to. 2,200 volts, three-phase, for distribution to large 
power consumers, among whom will be the Urban flour mills, 
which will use about 500 h. p. 

All the transformers, switchboards, motors, generators, etc., 
were furnished by the General Electric Co., of Schenectady. 
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There is a total of 5,600 h. p. in transformers; 3,300 h. p.- in 
motors and rotaries, and 2,160 h. p. in generators, together with 
the necessary switchboards and regulating apparatus, all form- 
ing a very handsome order of over 11,000 h. p. in complete 
equipment. 

As stated, all the apparatus in the main building was erected 
and installed under the personal supervision of Mr. H. G. Stott, 
the engineer of the Buffalo General Electric Co., while the 
switchboards belonging to the Cataract Power & Conduit Co., 
were erected and wired by Mr. I. R. Edmands, of the General 
Electric Co. 

The Buffalo General Electric Co. is the only company in Buf- 
falo supplying electricity for lighting purposes, and the perfec- 
tion which apparently has now been obtained in their facilities 
is the result of having men of force and financial strength at its 
head. The company was formed in the summer of 1893 by the 
consolidation of three companies, viz., the Brush Electric Light 
Co., the Thomson-Houston Electric Co., and the United States 
Electric Light Co. At that time the Brush Co. was operating 
two plants, one on Elk street, for city lighting, and one on Wilke- 
son and Seventh streets, for incandescent (alternating) and com- 
mercial arc lighting. The total output of this company at the time 
of the consolidation was about 1,000 h. p. The Thomson-Houston 
Co. had one plant on Court street, near Pearl, and had a total 
output of city and commercial lighting, including a small 500 
volt power service, of about 600 h. p. The United States Co. 
had a plant in the northern part of the city, in the Black Rock 
district, with a total output of about 300 h. p., chiefly city light- 
ing. A year after the consolidation of these companies, the Ellx 
street and the Court street stations were the only plants running 
in the city, the business having been consolidated into these two 
stations with the usual good effects following concentration, 
viz., reduction of operating expenses and increased efficiency. 

Within about a year of the consolidation the company suffered 
the complete loss by fire of all its electrical apparatus in both 
stations. However, the men interested were undaunted, and it is 
highly probable that the electrical fraternity will remember that 
the ashes of the fire were not cold before new machines were 
running in place of the old, the interruption, in either case, being 
not more than 36 hours. Special trains of apparatus were dis- 


VIEW OF SUBWAY, SHOWING THE IRON SHELVES. 


patched from all of the factories of tiie General Electric Co. and 
Brush Co., then in Cleveland. 

By the summer of 1895 the business of both city and commer- 
cial lighting had increased so steadily that numerous additions 
were made to both plants, including the taking out of small units 
and replacing with large. After numerous annexes had been 
built, or until there positively was no further room for expan- 
sion, the directors of the company had to face the problem of a 
new station on a new site. and with it the question of consoli- 
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dating the two stations. This was in 1896. At this juncture still 
another problem presented itself for solution, and this was the 
power development of the Niagara Falls Power Co., at Niagara 
Falls, and the probable effect, efficiency and success of the trans- 
mission of this Niagara power to Buffalo. The question was, 
should the new station be operated by steam or by electricity 
transmitted from the Falls. After mature deliberation, the latter 
form of energy was decided on as being best suited to all the re- 
quirements of the situation. The site selected for the new station 
was beside the old Wilkeson street plant. This was owing to 
the fact that the company already owned this property, upon 
which stood old buildings. The lot has a frontage of 94 feet on 
Seventh street, and runs back to State street 220 feet, so that, 
with the old buildings covering an area of over 9,000 square feet, 
there was no danger of being crowded out. Here side by side 
stand the two stations, the one being the first alternating current 
station in the United States, the other the perfect modern devel- 
opment of a progressive company. 

It may be added that the reason for the adoption of the 352 
volt standard secondary pressure, at which current is received 
from the Cataract Power & Conduit Co., was that this pressure 
is suitable for use in 550 volt rotary converters without further 
transformation, and at the same time is a safe pressure and one 
easily handled with revolving field type motors, in which all the 
small direct current is carried in the revolving part. 

The wire tower of the old station is to be seen on the corner 
and was in use up to about six years ago. As compared with 
the new wire tower it is typical of the progress made in that 
period. 
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Surface Contact System of Electric 
Traction. 


N view of the growing interest in surface contact or closed 
conduit electric traction systems, and the great hopes which 
they hold out for a.final solution of this much-discussed and 
difficult problem, we are glad of the opportunity to illustrate a 
system invented by Mr. Geo. L. Campbell, of Dushore, Pa. It 
has been tried experimentally and. submitted to the judgment 
of experts and practical street railwaymen, and the unanimous 
opinion seems to be that the system is simple, practical and 
economical, and possesses important, advantages in regard to 
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on top of the ties and does not project above the rails on which 
the cars run. It requires absolutely no excavation of the earth to 
install the system—an advantage that will be instantly appre- 
ciated by all practical street railway men, as it lessens both the 
cost and trouble by more than two-thirds. 

The bottom and sides of the conduit may be of either wood er 
iron as preferred, while the top in either case consists of from 4 
to 8 foot metal sections—thoroughly insulated from the rest of the 
conduit and from each other. The interior of the conduit is hol- 
low, and at the bottom on the inside lies a continuous rail carry- 
ing a 550 volt current. There can be contact between this rail and 
the top of the conduit only by means of a specially designed 
trolley or traveler that runs in the conduit, and is controlled in 
its movements by a pair of strong, electro-magnets on-the car. | 
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FIG. 3.—CAR OF CAMPBELL SURFACE CONTACT SYSTEM. 


This trolley carries the electric current from the lower conduct- 
ing rail, E, inside the conduit, to the top sections of the conduit, 
B; there it is taken up by a metal shoe, Q, suspended from the 
car and pressing down on top of the conduit. The current passes 
up from the shoe to the motor and returns by the side rails, or 
by passing down another shoe and returning by means of a 
double trolley, thus completing a “metallic circuit.” 

As the car moves along by the current thus conveyed to the 
motor, a large pair of electro-magnets, P, suspended from the 
bottom of the car, act through the metal top of the conduit and 
hold the trolley inside the conduit just the same as if an iron rod 
connected the two parts, with the result that the trolley travels 
at the same rate as the car above it, and always holds its posi- 
tion under the magnets at the centre of the car. As a conse- 
quence it appears impossible to get a shock from this system 


SEAR 


SEDs 


_— en = eee 
AAANCCEAA NAAN SNEED SANSA NAAN AAAS NN 


aN 
WOR] 


Woe 
seve 


a 


Y 


es 
MAAS 


FIGS. 1 AND 2.-LONGITUDINAL AND VERTICAL CROSS-SECTIONS OF CAMPBELL SURFACE CONTACT SYSTEM. 


magnetic or “third-rail’” systems. Its distinctive feature and 
chief merit lie in the fact that its working parts are so few and 
so solidly constructed that the chances for accident are reduced 
to a minimum. 

The conduit of this system, shown in longitudinal and vertical 
cross-sections in Figs. I and 2, is a continuous body (air and 
water-tight), about 6x9 inches in cross-section, and which rests 


without getting under the car, as the conduit is always “dead” 
outside of the car and “alive” for only a few feet directly under 
the car, no matter where the car may be. 

Fig. 2, as shown above, is simply a conventional diagram of 
cross-section of conduit; in actual practice the conduit is almost 
entirely surrounded by cement and concrete to any desired ex- 
tent, so that it is impossible for any water to leak into the con- 
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‘duit. At the same time the cement offers a high resistance, being 
an absolute safeguard against leakage of current. 

Switching is easily accomplished by this system as the traveler 
is bound to obey both the lateral and forward pull of the mag- 
mets, 

Having reference to Figs. 1 and 2, E is the lower rail, in- 
sulated from the ties C by the strip c. Against this rail the 
wheels, H, H,* are continually pressing, and are in mechanical 
contact with the larger wheels, G G', by means of the connect- 
ing strips, K K and F, aided by the spring, N*, which keeps the 
large wheels in contact with the upper rail, B. Electrical con- 
tact is made by means of the brushes, J J’, held in position by 
the clamp, M*. The frame, I, is made of iron and when this is 
attracted by the magnets, P, P, on the car, the electrical circuit 
is completed between the upper and lower rails. 

The advantages claimed for the Campbell system may be 
summed up as follows: 

1. A simple and solidly constructed conduit, resting on the ties 
and requiring no excavation, and one that can be cheaply put 
down, and once down will not be in need of repairs for years. 
It will stand any weight which is liable to be placed upon it, and 
insures good and lasting insulation. 

2. Few and simple working parts, thereby reducing cost and 
risk of accidents. A trolley built up of solid aluminum castings 
(depending on no springs for its perfect action), a pair of elec- 
tro-magnets and a solid metal shoe for collecting the current, 
completes the entire equipment. 

3. The Campbell system is a surface contact enclosed conduit 
system, and has no slot or opening whatever in the conduit by 
which it can become filled up with dirt or water. 

4. Snow, ice or water flooded tracks cannot interfere with the 
perfect working of this system, or cause any cross or ground 
connections. 

Possibly the most noteworthy claim of this system is the fact 
that while other magnetic systems depend on making a working 
contact for each sectional conduit through separate switches— 
some of which work well while others fail—the Campbell system 
has always the same solid, perfect and sparkless contact for each 
section. In addition, the magnetic switch systems are of ne- 
cessity delicate and require accurate adjustment, while the trol- 
ley of this system is solid, substantial and built to stand hard 
work. 

In a series of experiments carried out to demonstrate the re- 
liability of the system, it was found to be impossible so long 
as a steady current was flowing through the magnets to “‘lose”’ 
the traveler, in spite of the great air space separating it from the 
magnets, even when the car was struck back with a force, equal, 
in proportion, to a head on collision between two large cars. In 
case of the main circuit breaking, an auxiliary current furnished 
by a few cells of storage batteries is automatically cut in and 
holds the traveler in position until the main circuit is again cut 
in when the cells are cut out. 

The Campbell system is thoroughly protected by United States 
and foreign patents, some granted and some now in the patent 
office, and while the above article gives a general idea of the 
system, it does not show the many details that have been worked 
out to meet the requirements of actual service and now form the 
basis of a number of pending patents,. The Campbell Electric 
Traction Co., Towanda, Pa., invite all interested parties to in- 
spect the system. 


An American Trolley Road for Porto Rico. 


The San Juan and Rio Piedras Railroad Company has been 
incorporated at Albany, with a capital of $300,000, to construct 
and operate an electric or steam railroad seven and a half miles 
long from San Juan to Rio Piedras, Porto Rico. George H. 
Walbridge, Fernando G. Echeverria, H. H. Harrison, Edward 
' Schmidt, Lathrop R. Bacon, F. Kingsbury Curtis, Philip H. 
McMillan, Augustin N. Hand and William B. Parsons, of New 
York City, are the directors. 

J. G. White & Co., No. 29 Broadway, who head the syndicate 
incorporated as the San Juan and Rio Piedras Railroad Com- 
pany, said that the corporation was formed to enlarge and im- 
prove the service of a railway already existing between San 
Juan and Rio Piedras, which was bought from Pablo Vbarri, a 
Porto Rican millionaire, a month ago. It has been in operation 
by them ever since. It is their intention to change the motive 
power to electricity, widen the gauge and improve the rolling 


THE ELECTRICAL ENGINEER. 23 


stock, They will make the service half hourly, instead of hourly, 
as at present. 


Gains in Trolley Road Earnings. 


Recent reports as to improvement in trolley earnings are as 
follows: In New York City the Metropolitan Street Railway 
Co. shows 24.8 per cent. gain in the last nine months of the year; 
in Brooklyn the Brooklyn Rapid Transit system shows 12.8 
per cent. gain, and the Nassau system, 14.2, while the elevated 
lines in that city have to record a loss. In Albany the gain is 8.6 
per cent.; in Syracuse, 5.9 per cent.; in Providence, 2.8 per cent.; 
in Boston (North Shore Traction Co.), 3.6 per cent.; in the 
shoe manufacturing city of Brookline, 1.3 per cent.; in Balti- 
more (Consolidated system), 1.6 per cent.; in Scranton, 6.1 per 
cent.; in Cleveland (Cleveland Electric), 5.1 per cent.; in Co- 
lumbus, 12.8 per cent.; in Detroit (Detroit Citizens’), 8.4 per 
cent.; in Chicago (North Chicago), 3.9 per cent.; in Minne- 
apolis (St. Paul), 8 per cent.; in New Orleans (New Orleans 
Traction), 5.6 per cent.; in Kansas City, 1.07 per cent., and in 
Denver, 4 per cent. 


Trolley Expressage Abandoned at Hartford, 
Conn. 


An interesting experiment in a trolley express service has 
been made on a road running from Hartford, Conn., to some 
neighboring villages, but abandoned after a trial of three days. 
The scheme was to facilitate the delivery in remote districts of 
goods bought in the Hartford stores. City merchants arranged 
with the trolley company to carry the packages, and provided 
wagons to meet the cars in the villages, and thence transport 
the goods to the homes of the purchasers, without charge to the 
latter. The arrangement worked to the satisfaction of the mer- 
chants and their country patrons, and would have been contin- 
ued but for the pressure brought to bear on the railroad com- 
pany by the village storekeepers. These asserted that the effect 
on their business during the three days that the express-car 
was run was demoralizing. The president of the trolley company 
conceded that the first business of the railroad was to carry 
passengers, and he withdrew the car. He would appear to have 
been more considerate of the country shopkeepers than of his 
own railroad, as the express-delivery arrangement might be 
expected to increase the passenger traffic. 


American Automobiles for Abroad. 


A special dispatch from Chicago, of Dec. 29, says: Count de 
Jotemps of Paris, France, has closed a contract for the purchase 
of about $5,000,000 worth of motor vehicles ef Chicago manu- 
facture. The Count is president of the:,American General 
Agency, with headquarters at Paris, and office in every capital 
in Europe. The aim of this company, it is said, is to control the 
European agency for the sale of American-manufactured motor- 
vehicles. 

The contract which Count de Jotemps closed was with the 
Fischer Equipment Company of Chicago, and under it the com- 
pany agrees to furnish the agency with 250 electric vehicles a 
year for the next five years. These vehicles include carriages and 
wagons of every description, and are known as the Woods 
motor-vehicles, the motive power of which is electricity. The 
first instalment of vehicles is to be delivered in Paris not later 
than March 15, and soon after that date they will be placed 
on sale in every town of importance in Europe. 

The Count has also closed contracts with the Holyoke Motor 
Company of Holyoke, Mass., manufacturers of a gasoline motor 
carriage; the Overman Wheel Company of Chicopee Falls, 
Mass., manufacturers of light gasoline motor carriages, and the 
Stanley Automatic Carriage Company of Newton, Mass., which 
makes a steam motor carriage. The combined contracts call for 
1,500 vehicles to be delivered each year for the next ten years. 
The aggregate price to be paid is said to fall not far short of 
$15,000,000. 

“The American patents on horseless vehicles are the only 
ones of practical value on the market,” said the Count. “In 
Europe we have nothing that can compare with the American 
motor vehicles, either in lightness, easy-running qualities, rigid- 
ity, or stability. We are satisfied that America will furnish the 
horseless carriage of the future, and it is our idea to control the 


supply.” ; 
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Among the stockholders in the Paris company is Albert Gei- 
ger, a Boston capitalist. Count de Jotemps married a Mrs. 
Bennett, of New Haven, Conn., several years ago, and with his 
bride acquired an immense fortune. He says that his company 
will open its Paris offices on the Champs Elysées on March 15, 
and will soon establish branches in London, Berlin, Vienna and 
Brussels. His company has a capital of $2,000,000. The first 
shipment of vehicles from Chicago will be made in January. 


Thirty Trolley Men Divide $16,000. 


A special dispatch from Newport News, Va., of Dec. 26, 
says: Thirty employees of the Newport News & Old Point 
Railway & Electric Company, formerly the Newport News, 
Hampton & Old Point Railway Company, divided $16,000 be- 
tween them to-day, the gift of J. S. Darling, president of the old 
company, and his son. Individual amounts were based on time 
of service. One man received a check for $1,000, and several 
conductors received $750 each. The money was the accumula- 
tion for seven years of fares paid in by conductors, but not rung 
up on the registers. 


A Swedish Submarine Boat. 


King Oscar gave an audience on Dec. 23 at Stockholm to 
Engineer Orlings, who explained to him the details of his in- 
vention in the shape of an electric submarine torpedo boat, 
which it is possible to control from a distance. The King 
showed deep interest in the plan of Mr. Orlings, in accordance 
with which the boat is to be built at once and given an early 
trial. 


Plans of the New York Autotruck Co. 


(Aste ee for use by the New York Autotruck Com- 

pany, are now being constructed by the American Whee- 
lock Engine Company, of Worcester, Mass., and will, it is prom- 
ised, soon be seen in the streets of this city. Platform trucks 
for carrying heavy machinery and trucks with high boxes for 
coal, ice or other commodities, will be first used. Compressed 
air will furnish the motive power. 
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forward, with a double wheel similar to the arrangement on a 
cable car for controlling the power. One wheel will be for 
steering purposes, and the other will open or close a valve be- 
tween the air chambers and the motor. Although these trucks 
will have a carrying capacity of eight tons and can be run on 
smooth pavements as fast as eight miles an hour, it is asserted 
that they can be stopped in their own length. By shutting off 
the air the wheels are locked and the truck comes to a sudden 
standstill. The trucks are built with wide tires, so that asphalt 
or macadam roads will not be injured by them. 

Property for the site of a power house has been purchased in 
this city, and a plant costing $250,000 is to be erected for the 
initial operations. The Wheelock Company, of which Edwin S. 
Cramp, of Philadelphia, is president, has completed the first air 
compressor for the New York power house of the Autotruck 
Company. James H. Hoadley, president of the Compressed Air 
Power Company, of 253 Broadway, who is largely interested in 


[Vol. XXVIII. No. 557. 


the Autotruck Company says: “The International Air Power 
Company, a $7,000,000 corporation, in which Mr. Joseph Leiter 
is largely interested, is being organized. Mr. Leiter will not 
be president. He will probably be one of the directors. This- 
company will be incorporated in New Jersey. An existing plant 
has been bought by Mr. Leiter for $3,000,000, and it will be in. 
operation within sixty days. Mr. Leiter has interested the Roth- 
schilds and other European capitalists in the introduction of auto- 
trucks in foreign cities. They will be manufactured in this coun- 
try and will be first operated in London. Later they will be in-- 
troduced in Berlin and Paris.” 


The Mammoth Generating Plant of the Third. 
Avenue Railroad Co., New York City. 


{fe has now been officially confirmed that the contracts for the 

equipment of the Third Avenue Railroad Company’s power 
house have been placed. Some of the larger contracts were closed 
last week. The contract was awarded to the Westinghouse Elec- 
tric & Mfg. Company, which included the contract for the power- 
plant to be furnished by Westinghouse, Church, Kerr & Co. 
of 26 Cortlandt street, this city. This power house will be the- 
largest ever projected, consisting of 16 units of 3,000 kilowatts . 
each. The power station which the Metropolitan Street Railway 
Company are now equipping consists of 11 units of 3,000 kilo- 
watts each. 

The Third Avenue Company’s station will be built on a site 
which they own between 216th and 218th streets and between 
Ninth avenue and the Harlem River. The Westinghouse, 
Church, Kerr & Co. are also appointed engineers and architects 
for the building and will furnish complete plans and specifica- 
tions by which the contract will be let to some building con- 
tractor. 

The total amount of the contract, exclusive of the buildings 
and substructures, is about $5,000,000. More than one-half of 
this sum will be expended in the equipment of the steam plant. 
It is stated that the thoroughness of the engineering scheme- 
went a great way toward the securing of the contract. These- 
plans were formulated by the Westinghouse, Church, Kerr & 
Co., under the specifications of Dr. Louis Duncan, chief engi- 
neer of the Third Avenue Railroad, and turned over to the- 
Westinghouse Electric & Mfg. Company, who submitted them. 
and included them in the general bid, which was for everything 
in the equipment, inclusive of the electrical apparatus. 

Each of the 3,000 k. w. a. c. generators will be driven by an 
engine which will be built by the Westinghouse Machine Co. 
These engines will each have an economic rating of 4,000 h. p. 
This will give the station the nominal rating of 64,000 h. p., or- 
a maximum capacity of about 100,000 h. p. The engines will 
stand in double rows the entire length of the engine room,. 
which is to be 320 feet long. The boiler house, standing parallel’ 
to the engine house, will contain double rows of boilers arranged’ 
in two decks. There will be an enormous coal bin erected above 
the boilers, and from this the coal will chute direct into Roney 
automatic stoking machines. The ashes will be automatically 
drawn out of the hopper bottoms of the boilers. The boiler 
plant will be supplied with economizers, and the draft will be- 
handled by a combination of both natural and mechanical forces- 
on a system more complete than has ever yet been installed. 
Four tall stacks will be employed. Last week the contract was. 
closed with the Babcock & Wilcox Co., for 30,000 h. p. of boil- 
ers to be in twin groups of slightly over 1,000 h. p. per pair. 

The condensing apparatus will be concentrated into a central 
plant by which the engines will be served in sections, with: 
special provision for handling this part of the service with 
economy and reliability. 

There will be a separate isolated lighting plant for the build- 
ings and adjacent premises, fire protection, cooling system, oil- 
ing system, coal and ash conveying systems and other appurten- 
ances essential to so large a project. The main power house- 
will be 320 feet long by 250 feet wide. The Westinghouse Elec- 
tric & Mfg. Co. will also furnish the car equipments. The en- 
tire Third avenue system, which includes about 100 miles of 
track, will be converted into an underground trolley system, with 
the exception of the suburban lines. The Third Avenue Co. has, 
however, recently acquired the Fifth avenue stage line and is to: 
furnish its automobiles with current from its surplus. Dr. Louis- 
Duncan, who drew the railroad specifications, is also consulting 
engineer on the automobile proposition. The power house: de- 
signs are shown on page 25. 
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FRONT ELEVATION OF PROPOSED POWER HOUSE FOR THIRD AVENUE RAILROAD, NEW YORK CITY. 


(Small black figure on right is a man, to give an idea of the proportions.) 
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SIDE ELEVATION OF PROPOSED POWER HOUSE FOR THIRD AVENUE ROAD. 
Westinghouse, Church, Kerr & Co., Engineers. 


Dr. Louis Duncan, Consulting Engineer. 
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1898— 1899. 


HE year that has just closed has been remarkable in the 
electrical field chiefly for the revival and recuperation of 
industries already established, both in manufacturing and in 
local distribution. The long depression and even paralysis be- 
ginning in 1893 has worn itself out, the wrecks have disappeared, 
and the clouds that lowered have drawn down into the deeps of 
oblivion. The process of resuscitation began before 1898, but 
that year witnessed the demonstration of its effects; and very 
notable they were. The two chief results were the reorganiza- 
tion of the General Electric Co. and the consolidation of the 
Westinghouse and Walker interests. Financially considered, 
‘these were both decided changes for the better. How far they 
may operate in restraint of kindred development by other con- 
cerns remains to be seen. The period of general expansion we 
are now entering upon may make such vast combinations seem 
relatively small; just as the outburst of independent telephony 
has already carried the figures of telephonic growth to a point 
that makes the earlier Bell statistics relatively and actually in- 
significant. There is going to be great growth from without 
as well as from within. 

As to local lighting and street railway companies, they, too, 
almost without exception, have enjoyed a year of betterment. 
The typical instances may be taken from New York, where the 
local Edison Illuminating Co. and the Metropolitan Street Rail- 
way Co. head the whole long Wall Street list—with one specula- 
‘tive exception—as to net gains for the year. The first of these elec- 
tricals went up over $70 per share in the year and the other 
over $60. Both are fully worth it. The increment in the year 
in the value of New York Edison is $6,000,000, and in the case 
of the Metropolitan $24,800,000! So much for electricity and 
good management. The investor who neglects good local elec- 
‘tricals is losing his chance these days. 

Turning to the field of electrical discovery and invention, it 
may be said that there has undoubtedly been gain and improve- 
ment; but so far as actual, genuine novelty was concerned, the 
year offered a barmecide feast. It might have been expected 
that the war would stimulate the production of electrical ad- 
vances, but it did not. On the contrary, it showed that some of 
them cannot yet be regarded as thoroughly worked out, and 
there was an amazing lack of use of things that ought to have 
‘been very serviceable. For example, so far as we can ascertain, 
not a single trial was made of wireless telegraphy. We cannot 
recall one solitary great new thing that belongs distinctively to 
1898 and that cannot be found in the records of some previous 
year, and when we say this we do not overlook the curious 
fancies that keep coming from a schoolmaster somewhere in the 
eastern shadow of the Austro-Hungarian Empire. Indeed, we 
are constrained by the facts to say that the times are far spent 
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for suggesting real novelty. In electricity, the nineteenth cen- 
tury has made wonderful records, but its utilization of unworked 
knowledge must stamp it as having given us in concrete form 
the glowing ideas that have emanated from saint and philoso- 
pher these ages past. For every concrete electrical gift to the 
world now, delvers in the literature of the science and art can 
readily find anticipations and adumbrations. When all is said 
and done, the world benefits by and applauds utilities, and 
among these, for the closing century, range the telegraph, the 
dynamo, the telephone, the motor, the electric light and the 
trolley. 

Thus it is from these utilities that our export trade has grown 
by leaps and bounds. We go out to the four quarters of the 
earth, arms laden with tangible benefits to life, health, property 
and the pursuit of happiness, in the shape of dynamos, motors, 
lamps, telephones, keys and sounders, electro-medical apparatus} 
and what not, and there is a ready welcome for it all. As we 
indicated recently, these exports, for September and October, 
were more than double last year, and our latest figures for two 
weeks in December showed exports of leading lines of goods to 
thirty-two countries and ports to the amount of $71,000. Evi- 
dently there are large and extended markets for our electrical 
goods, with every possibility of developing new ones in 1899. 


The Peoples Light and Power Company, of 
New Jersey. 


ee ee in this issue we present to our readers a very 

full description of one of the most successful and instruc- 
tive central station enterprises in this country, and one from 
which many valuable lessons can be learned. We have reference 
to the work of the Peoples Light and Power Co., of New Jer- 
sey, a corporation furnishing current for light, power and 
other purposes over an extensive territory with a population of 
about 600,000, whichis constantly increasing. The growth of 
this company is remarkable for the reason that new property 
and customers were acquired from time to time by entering the 
field of supply on a competitive basis, furnishing current at a 
lower rate and then purchasing the opposition company and 
equipping their station with improved apparatus. Not only did 
they by this method prevent other companies from furnishing 
current, but their vigilance and low rates also induced every 
municipality wanting current to purchase it from them. Besides, 
not a dozen isolated plants are to be found in that entire ter- 
ritory. Another feature brought out prominently is the in- 
creasing motor load from year to year, necessitating the instal- 
lation of a number of generators to supply current for power 
only. 

Our readers will also admire the phenomenally rapid work 
done after the fire in starting up a nearly totally demolished 
plant three days after the catastrophe and the desire of the com- 
pany to meet its contract obligations to the city of Newark. 
Actions such as these ensure for a company the confidence of a 
municipality; and reciprocity and a harmonious relation are 
sure to result. Concentration of generating apparatus is also 
evidenced by the building of one large station near the river 
front and the abolition of several small sub-siations which never 
could be operated at an even moderately high efficiency. The 
aggressive, broad-minded and progressive spirit of this young 
but powerful company promises a bright and prosperous future, 
which will be well earned and highly gratifying to ae. numer- 
ous friends, stockholders and supporters. 


A-Word About Export Trade. 


A LARGE number of foreign readers have always been on 

the subscription lists of The Electrical Engineer, and there 
are more now than ever. This issue of the journal will, how- 
ever, reach some who do not see it regularly or who have little 
use generally for an electrical paper. If it serve to arouse them 
to the opportunities in buying, selling, or employing American 
electrical apparatus, our object will have been gained. Foreign 
customers will find the electrical manufacturer in America open 
to suggestion and advice from any quarter. We are Americans, 
it is true, but many of us were Germans, Swedes, Austrians, 
Italians, Dutchmen, Frenchmen, South Americans and English- 
men first, and we have a tolerably good idea what the countries 
of the Old and New World want. We are, as a people, abso- 
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lutely without ingrained .trade prejudices, and the flexibility 
of the national mind and the readiness to learn will long con- 
tinue. Sometimes the manufacturer knows best what his cus- 
tomer wants, and as there are probably more electrical goods 
made in America than in all Europe, it is likely that the best 
styles and forms have been hammered out here by test and use. 
Be that as it may, we trust that foreign markets will become 
better and better acquainted with American electrical goods; 
-and we beg to tender our services freely to all who may wish to 
make inquiries and get in touch with American electrical manu- 
facturers, engineers, inventors and contractors. 


Marie Corelli on Electricity. 


Tiga melodramatic novelist who has depicted the sorrows of 

Satan, has now been emboldened to discuss the electricity of 
Christ. It is stated that with the approval of distinguished theo- 
sophists, she has advanced a theory which makes Christ the cen- 
tre and source of “the earth’s electric currents.” She finds in 
many of the most remarkable historical events of the Old and 
New Testaments striking instances of electrical phenomena. She 
would place in this category the thunder and lightning of Sinai, 
and the fire in the burning bush which burned but did not con- 
sume. All these were electrical manifestations of the all-pervad- 
ing Spirit. The fire which bore Elijah, the radiance of the Son 
of Man who walked in the fiery furnace, the Spirit descending 
in the form of a dove at the Jordan, the light of the transfigura- 
tion, the tongues of fire at Pentecost, and the light which daz- 
zled Paul near Damascus, were all electrical theophanies—spe- 
cializations of that one ever-present fluid which in physics we call 
electricity, but which in the unseen world of the soul is known 
as the Divine Spirit. And the office of the Spirit is to reveal 
‘Christ; or, in other words, the Spirit is Christ. 

We have no wish to enter upon a controversy with the Corelli 
or be other than devout, but we would like to offer objec- 
tion to this talk about “fluids.” It is also pertinent to point out 
that the earth’s electric current is for aught anybody knows a 
quite negligible quantity. No one uses it. Such atmospheric 
effects as the world is familiar with are directly deducible from 
antecedent causes in the sun’s heat, to which also may be 
traced directly the electricity obtained from the consumption of 
fuel and from the utilization of falling water. But the ‘‘earth’s 
electric currents” are out of practical calculation, except in the 
way oi figuring on the earth’s static charge. There is no doubt 
that electricity will explain many tricks of the prestidigitateur, 
just as Faraday showed how the spiritualistic phenomena could 
be obtained materialistically; but no thaumaturgist we know otf 
has ever utilized the ‘“‘earth’s electric currents” for any successful 
fooling. Daniel Drawbaugh, one of the pseudo inventors of the 
telephone, got up a clock to run by such current, but we doubt 
if it is keeping time to-day, or ever ticked truly. Telegraph 
operators regard earth currents generally as very much of a 
nuisance—parasitical intruders that disturb smooth working 
when they happen to break in casually on a well balanced cir- 
cuit. 

We have a lurking suspicion that Marie Corelli hasn’t the re- 
motest idea of what electric currents are. Just what electricity 
is as a natural phenomenon remains a mystery of physics, but 
some principles and facts are pretty well known, and they hardly 
justify a sensational novelist in the imposition of ignorant hands 
on sacred things. 


Auto-Mobile,-Truck or-Wain. 


A COMPANY which proposes to do most of the heavy truck- 
ing in cities by means of compresed air has just made its 
appearance and announcement. Some of the men associated are 
already well known in electrical work and in other lines of com- 
pressed air enterprises. Their plans as noted elsewhere in this 
issue are interesting and will, it is to be hoped, enjoy a large 
measure of success. Believing as we do that electricity is des- 
tined to capture a large share of the “horseless vehicle” business, 
we believe not less in the general availability of other motive 
powers, and in their desirability or superiority for special lines. 
Compressed air may well be one of the leaders in certain fields. 
So may liquid air for that matter. The thing to do is to improve 
the streets, clear the horses out of the cities, and then have the 
various automobiles settle the question of permanency and merit 
by the usual and inevitable process of natural selection. 

This compressed air company calls itself ““Autotruck,” and a 
qwail of complaint has at once gone up from those who have con- 
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stituted themselves preservers of the purity of our language, fail- 
ing an Academy. Some one has suggested “Autowain” because 
it is not such a mouthful of consonants grating against one’s 
teeth. Now, “automobile” is good, but it is nobody’s perquisite, 
and what the new companies and new inventors want is a name 
that is a trade-mark. We now say “‘surréy” dt ‘‘victoria” or 
“brougham” or “hansom;” and some day with as much instant 
definiteness we may say “riker” or “hunter” or “condict” or 
“sperry” or “woods” or “salomorris,’ depending upon the suc- 
cess and popularity of the type evolved and put on the market. 
Such words will at once pass into the language, but until that 
happy time, we must perforce fall back on “automobile,” ‘“auto- 
truck” or anything else that happens to please the exploiter. 
Michael Faraday had a lovely habit, by the way, when making 
his grand discoveries in electrical science of taking modestly the 
advice of the famous Whewell on points of new nomenclature, 
and we would suggest that our electrical wordmakers might well 
consult Houston in advance before they get into his dictionary. 
But even Faraday and Whewell picked out words that have not 
been winners in the race for life. Just why some words survive 
when others do not, is paralleled in mystery only by the same 
conditions amongst human beings, but it certainly does not de- 
pend upon the mere sweetness of the sounds or the mere techni- 
cal accuracy of root derivation. 

As to the vehicles themselves, no matter how named, it is 
evident from recent transactions that American makes have a 
splendid opportunity abroad. The actual terms of the Chicago 
contract, we are informed, call for 250 carriages a year at an 
average price of $1,000, for five years. That in itself represents 
$1,250,000 from foreign trade for one concern—and there are 
others. All of this goes to confirm our belief that as with street 
railway motors, our American automobiles are far ahead of any 
others in the world. Their ability to run on the average miser- 
able paving of our new American cities renders them easy vic- 
tors on European roads that have been a-making for a thousand 
years. 
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Revolution by Telephone. 

W. HEN one considers how much may be done by a tele- 

phone call, it is surprising that resort should be made 
to less ethereal methods. The trouble is it takes so long to 
familiarize the public mind with a new utility, and the curious 
feature is that the outlander and barbarian is often the quickest 
to “catch on” to the new possibilities. The Sandwich Islands, 
for example, are far ahead of any other country in their practi- 
cal appreciation of the telephone, in daily social and business af- 
fairs, and now a story comes from Central America which in- 
troduces the same appliance as the last refinement in politics. 
This is to tell how Gutierrez lost the presidency of Salvador. 
General Tomas Regalado had been placed by President Gutier- 
rez in command of the national military forces, stationed in San 
Salvador, the capital city of the republic. General Regalado 
knew that the Salvadorians were intensely hostile to the idea of 
their country being handed over to the schemes of Zelaya and 
Bruilla, the Presidents of Nicaragua and Honduras respectively, 
and he saw his chance to bring about a revolution and make 
himself Chief Magistrate of his country. Having first come to 
an understanding with his subordinates, General Regalado from 
the artillery barracks, on the evening of Nov. 14, “called up” 
President Gutierrez on the telephone, and boldly said to him: 
“Va Ud no es Presidente, todos los cuarteles estan conmigo!” 
[“You are no longer President! All the battalions are in my 
favor!”] This was enough for Gutierrez, who with a single 
“Hello,” accented acutely on the first syllable, left the presi- 
dential palace instanter, fled to Honduras, and yielded place 
and preferment to his shrewd but unseen interlocutor. 

Why cannot all revolutions be effected this way? The plan 
is respectfully submitted to the Czar’s disarmament conference. 
The telephone is mightier than the torpedo. 

It will be remembered as one of the charming episodes of the 
invasion of Porto Rico, that in capturing one of the seacoast 
cities, a young American officer went to the lighthouse of the 
port and by telephone insisted that the authorities surrender 
immediately. It was far in excess of gunshot range, we believe, 
but an amicable arrangement for the hoisting of the Stars 
and Stripes was soon reached. Now, this was much better 
than a bombardment, in the ratio of 15 cents for a long distance 
telephone call to $150,000 or $1,500,000 for shot, shell and gen- 
eral smash. 5 
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Rontgen Rays.’ 
BY PROF. W. C. ROENTGEN. 

1 an opaque plate be arranged between the vacuum tube and a 

platinocyanide-barium screen, even pretty close to it, there is 
some fluorescence, which is cut off when the air situated laterally 
is sheltered from the impact of Rontgen rays by a thickness of 
lead. The effect is not due to the bending of rays; but the air, 
when struck by the rays, sends out Rontgen rays in all direc- 
tions; so that if our eyes were sensitive to these rays, a vacuum 
tube would appear like a lamp in a room filled with tobacco 
smoke, and possibly the light from the tube and that from the 
air would have different colors, though there are at present no 
means of testing this question (whether the air acts by simple 
diffused reflection or as a quasi-fluorescent substance), for the 
rays from the air are also photographically active. 

For comparative measurements the author uses a simple*verti- 
cal plate of lead along the mid-line of a table; the fluorescent 
screen is placed at right angles to this, so that half the screen 
looks toward the left and half toward the right side of the parti- 
tion. The two tubes to be compared are placed one on each 
side of this partition, and each then affects only one-half of the 
screen. In using this it is found that the tubes are very incon- 
stant; they are sensitive to irregularities in the make and break 
(worse with Foucault’s than with Deprez’s contact breaker); 
and when the outbursts of Rontgen radiation follow one another 
so rapidly that the eye cannot detect any want of continuity in 
the phosphorescence on the screen, the brightness of the screen 
depends on the intensity of the radiation from the platinum plate 
of the discharge tube, on the kind of rays reaching the screen, on 
the distance between the screen and the tube, on the absorption 
undergone by the rays before reaching the screen, on the num- 


ber of discharges per second, on the phosphorescent afterglow: 


of the screen, and on the radiation to the screen from surround- 
ing objects. From a flat plate the radiation is equal in all di- 
rections up to about 80 degrees from the normal, and the dif- 
ference is only well marked at between 89 degrees and 90 de- 
grees. The mode of experiment consisted in flexible photo- 
graphic films bent to a half circle half surrounding the source; 
there is no ascertainable difference between the radiations at 
different angles; the photographic effect increases, except in ex- 
treme cases, with the angle between the source of rays and the 
photographic plate. There is an analogous case of equality in all 
directions in optical fluorescence. Drop fluorescein into water 
in a square tank illuminated by white or violet light, and the 
walls of the columns of the fluorescein solution appear the 
brightest, i. e., where the angle of emanation of the phosphores- 
cence light is the greatest. Stokes has explained this through 
the fluorescence light being much less absorbed by the fluores- 
cein solution than the exciting rays are. So here, the exciting 
cathode rays are much more absorbed by platinum than the 
induced Rontgen rays. 

The sharpest shadows are obtained by tilting the platinum 
away from parallelism with the photographic plate through not 
more than 80 degrees; and the impression is then the most in- 
tense. In the absence of disturbing effect from the air, and 
on condition that the radiations remain of the same kind, the 
brightness of a fluorescent screen varies inversely as the square 
of its distance from the source. 

Splitting a solid into layers makes no difference in its trans- 
parency; nor does putting it nearer to or farther from the screen. 
Rays which have traversed one thickness traverse another more 
readily (in proportion); so that the specific permeability (frac- 
tion of radiation let through a layer of unit thickness) is greater 
the thicker the object. When two plates of different substances 
are equally permeable, this equality disappears if the plates are 
equally thickened or thinned; with plates of Pt 0.0026 mm. and 

“of Al 0.0299 mm. thick, one Pt = six Al; but two Pt = sixteen 
Al. Other similar numbers are given for other tubes. The re- 
lations between the equivalent thicknesses of two substances vary 
with the thickness and the nature of the material (e. g., the walls 
of the vacuum tube) traversed by the rays before reaching the 


1From the German. 
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screen. The author uses a platinum foil, 0.0026 mm. thick, with. 
fifteen holes in it, closed respectively by single, double, 

fifteen fold thicknesses of aluminum, each of 0.0299 mm. thick- 
ness. When this is interposed, a glance shows which thick- 
ness of aluminum is equal to 0.0026 mm. of platinum. 

The corresponding number of aluminum thicknesses is called. 
the “window number,” the apparatus being called a “platinum 
window.” Example: With direct radiations the window number 
was 5; on interposing 2 mm. soda glass, the window number be- 
came 10; the rays filtered through the glass found it relatively 
easier than before to traverse the aluminum. Rays sent through. 
this platinum window and then through a dozen photographic 
films indicated the window number to for the first film and 13. 
for the last. 

Conversely, one and the same substance is differently perme- 
able to rays from different tubes; lowest vacua, least potential 
of discharge, “softest” tubes, least power of penetration; 
highest vacua, highest potential of discharge; “hardest” tubes, 
greatest power of penetration. With the former, window num- 
ber say 2; with the latter may be beyond 15. With the former, 
simple shadows of the hand; with intermediate exhaustions. 
good bone shadows; with the last, bones also permeable. 
With one and the same tube the quality and penetrating power: 
of the rays depend upon the action of the contact breaker (which 
fluctuates), the length of spark gap paralled to the tube in the 
secondary circuit, the introduction of a Tesla transformer, the 
amount of vacuum, and other uninvestigated changes within the 
tube itself. Putting a tube on the pump at the lowest sufficient 
vacuum, with small spark gap parallel to the tube, the tube is- 
very ‘‘soft,’ the rays absorbable, and the window number small. 
Putting in a Tesla transformer, or a spark gap in series, the tube 
is “hardened.” With a Tesla transformer in circuit, with narrow 
tube and wire electrodes, the rays are given off in air at 3.1 mm. 
Hg., and at still lower vacua in hydrogen. 

The highest vacuum under which the rays can be given off 
is beyond 0.0002 mm. Hg. As the vacuum is increased, the spark 
gap must be at the same time lengthened; and when the tube is. 
so “hard” that the spark gap has to be more than 20 cm. long, 
the rays will go through 4 cm. of iron. The tube will also be- 
come harder through its own continued action; so “hard” that a 
shadow photograph of a gunlock at 15 cm. distance can be taken 
in I2 minutes—a relatively long exposure, because the rays go- 
through the photographic film instead of affecting it. This hard- 
ening is due to self exhaustion, and to some change in the elec- 
trodes themselves. 

A tube, if too hard, can be softened by letting in air, by warm- 
ing it, by reversing the discharges, or by driving very powerful. 
discharges through it. In the last case, the necessary potential 
of discharge becomes high, but the rays are very absorbable and’ 
the window numbers low. It appears that the kind of rays- 
emitted depends on the mode of discharge, however this may be 
attained. The same mode of discharge would give the same 
Rontgen rays, even at relatively high pressure. The quality 
of the rays is not affected by the strength of the primary current,. 
assuming that the contact breaker acts equally at all current 
strengths; but their intensity is affected. Therefore, (1) the radi- 
ations from a tube are mixed, and differ in absorbability and in- 
tensity; (2) the composition of the mixture depends on the mode 
of discharge; (3) different rays are absorbed by different sub- 
stances; (4) cathode rays resemble Rontgen rays in many re- 
spects, and the two discrepancies (a) difference of absorbability. 
and (b) the permeability to the two kinds of rays according to 
the density of the substance not following the same law, may be 
found bridged over by further researches leading to the dis- 


covery of rays of intermediate condition, say the Rontgen rays. 


in ultra soft tubes and extremely thin windows, or the cathode 
rays in ultra-hard tubes. 

Photographic results follow the fluorescent screen pretty close- 
ly, particularly with soft tubes; but with hard tubes the window 
number seemed a little lower than with the screen. When a hard: 
and a soft tube bring the two halves of the fluorescent screen to. 
the same brightness, a photographic plate put in place of the 
screen is less affected by the rays from the hard tube; in the 


latter the rays go through the film, and will go through 96 films. 
and impress the last one while the first is scarcely over-exposed. 


For this special reason, hard tubes require longer exposures; 
very soft tubes need longer exposures on account of their feebler 
intensity. 

In a tube in action, Rontgen rays come not only from a 


minute area on the anticathode, but, more feebly, from the whole- 
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plate and a part of the walls of the tube. Cathode rays go in all 
directions from the cathode, but only feebly except along the 
axis. When the tube is hard and the platinum anticathode very 
thin, Rontgen rays start in considerable quantity from the back 
of the latter; and in very hard tubes the point which most emits 
Rontgen rays can be shifted away from the anticathode by a 
magnet, 

Continued experiments show no difference in the permeability 
of any crystal according to the direction of the axis. It is the 
case that the eye can sometimes perceive the presence of Ront- 
gen rays; this is due to the setting up of fluorescence in the 
retina; and with hard tubes, looked at through a narrow slit in 
a lead sheet, it is not difficult, by moving the slit, to get changing 
luminous figures. Nothing which may really be referred to dif- 
fraction has been discovered, though repeatedly sought for; ap- 
parent instances have all been found to be otherwise explicable. 
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Electrical and Business Outlook in Cuba. 
BY ALFRED J. THOMPSON, San Ignacio, Havana. 


(Bee “keynote” to future commercial intercourse between the 
United States and Cuba depends for its harmony on how 
it is struck. If the United States maintains its present attitude 
it will be a minor chord, but if it will bear in mind the fact that 
over 300 years of dealings with Europe has given Cuba great 
confidence in her people and her products, then it will realize 
that in order for the United States to sell in Cuba it must give 
more attention to the ‘‘terms” of her offers than to the “prices.” 

In the future it will not be difficult for the North Americans 
to meet the Europeans in this island and even to worst them in 
great part, if we consider the colossal American wealth (impor- 
tant factor in labor and commercial relations), and the prestige 
and renown lately acquired. But for the present, the Americans 
will not be able to destroy the existing commercial conditions 
because these conditions and customs do not conform with the 
present general character of business here, but it is a fact that so 
soon as politics will allow, and Cuban cash is more plentiful, 
Americans will “close the ports” to foreigners who compete or 
may be in a position to do so against them, provided their 
“terms” are modified. 

Cuba wants to deal with the United Stataes, and it cannot be 
denied that the United States wants to deal with Cuba, as such 
desires are demonstrated by the thousands of circulars and letters 
atriving from the United States containing offers to this mer- 
cantile community, together with catalogues of manufacturers, 
all showing the great desire of Americans to mingle with Cubans 
and find a field of commercial operations. 

As an example of American prohibitive methods, let us take 
these catalogues and, after writing, requesting the prices, dis- 
counts and best terms, we are brought face to face with export 
America’s greatest mistake, for 99 per cent. of her quotations 
will read as follows: Price, so much per cent. discount, F. O. B. 
New York or shipping port; terms ‘“‘cash” against bill of lading 
(arranged of course through some banking representative). 

Now, compare this ‘cash down” policy with the liberal time 
terms offered by the English and German markets, sometimes 
extending as long as five years on large amounts to men with 
good credit. Then the American producers will see how dif- 
ficult it will be to displace European products sold under such 
convenient terms. 

During the early nineties, the years of my first experience in 
’ Cuba, Americans could and did sell over Europe simply because 
the disastrous war had not then robbed the Cuban of his ready 
cash, which of course permitted him to buy in the cheapest 
market. And when those financial conditions of the islands are 
restored, America’s cheaper and perhaps better productions will 
close out the European goods, but not before. 

If America had made the study of the present conditions and 
requirements of the island, as England has, she would perhaps 
bend a little from her stiff C. O. D. policy, which, if maintained, 
will surely prove disastrous to an immediate Cuban trade. 

What I have said refers to trade in general and the machinery 
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line in particular. Take my own electrical and machinery line 
for instance. I find a large sugar planter, whose cane and engine 
house has been almost ruined by the insurgents’ fire, and all his 
ready cash given to his fifteen or twenty-five farmers that they 
may plant new cane, upon which his immense mill depends for 
supply. His crude gas—or miserable ‘horse oil” lamps have 
also been stolen or destroyed. However, I convince him of the 
economy of the electric light, and he decides to think it over, 
and to an old hand at the business shows every indication of being 
a “probable buyer” until the “terms of payment” are stated. 
This knocks the whole idea on the head, and he tells me it is 
impossible to meet these terms, with all the emphasis on the 
words such as they alone can lay. 

But by this time he is appreciating what a big improvement 
the electric light would be and has also learned just what he 
needs, so he communicates with some English house on the 
matter, stating what he can do in the way of payment, of course 
referring to AI men as guarantors that the conditions of the con- 
tract shall be maintained, and the deal is closed. The ‘“‘wise guy” 
of an Englishman can see that such terms are equivalent to cash, 
in fact better, as I have known many instances where Io per cent. 
has been added to the price, in consideration of the credit terms 
of the contract. 

The people want electric light and power, and I find myself 
very busy, but I plainly see that the machine will first be sold 
whose producers can first appreciate the fact that the Cuban 
must grow his cane, grind it and sell his sugar before he can 
realize the cash on his crop with which to pay for the machinery 
which. did the work. 

These conditions will not always exist, for surely the agricul- 
turists are waking up to renewed activity in farm labor, and this 
is to be the island’s redeemer, since along that line lies Cuba’s 
main source of wealth. The following extract from the ‘“‘Com- 
mercial Adviser” of Havana, a Spanish publication, gives their 
idea of the situation in a few remarkably pithy words. It says: 
“The commerce of Cuba does not need a greater stimulant than 
its own interest, in the imperatively incessant work for the de- 
velopment of the country. But, following a war into which we 
were drawn by inexcusable greed, and out of which we came 
forth defeated without fighting, it is not illogical that we should 
feel somewhat sad and unnerved. Against this state of things, 
however, commerce should struggle for existence with prudence 
and tact, considering that there is no remedy for the late happen- 
ings, and that the principal cause of our misfortune is not 
Yankee greed, but the negligence of our own government, be- 
cause every people and every individual has the right to seek 
aggrandizement, while the apathy, negligence and inaptitude of 
our own men in power has been unpardonable. We should 
therefore work within the new order of things created, accepting 
and seeking the American products that are to supply the future 
market, and, to a great extent, replace the Spanish.” 

Perhaps a few words applying directly to the electrical line 
might be more interesting to your readers than generalizing on 
the situation, and on this particular subject I addressed myself 
to the guests assembled at the first American banquet ever held 
in Havana. It was on Thanksgiving Day last. There is not, I 
remarked, a wider or better opportunity for the application of 
electrical power than in connection with the sugar plantations of 
the island, which number about 313; here we have unlimited 
steam supply, so that the electrical contractor is not handicapped 
by any boiler considerations. Arc lighting is the better form of 
illuminating, and in a little time also we will see steam yard 
locomotives replaced by the electric haulers, principally for 
economic reasons, as the steam machines must burn coal, which, 
in many cases, costs $12 a ton, and in 1893 I knew of a case 
where several tons of coal were delivered near the centre part of 
the island at $16 a ton. The economy of electric traction in 
these cases can be seen by a blind man, as the power generators 
would be located inside the engine house, where steam is plenti- 
ful and cheap, because the cost of the fuel is almost negligible 
here, the boilers all being fitted with special burners for burning 
the green “bagaso” (or sugar cane “trash’’) after having passed 
through the crushing rollers and the juice extracted. 

Another large field for the application of motors lies in their 
geared connection to pumps, etc. The most up-to-date planta- 
tion in this island is about 100 years behind the time, and very 
little if any duplicated machinery exists, consequently it fre- 
quently happens that a pump will become disabled, necessitating 
the stopping of the grinding machines and often causing the 
entire system to be “shut down,” sometimes for a whole day, and 
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there are many plantations large enough for this delay to mean 
a loss of $1,000 a day. 

With a couple of such motors in hand ready for immediate 
connection to pumps, cane conductors, centrifugals and other 
more or less light machinery, the frequent and expensive delays 
could be easily avoided, and for a very small investment. 

The Crocker-Wheeler Electric Company, which I represent 
here in generators and motors, have done a great deal of this 
special work, so that for some months past I have been “on the 
spot” with cuts, photos, etc., of such machines actually in 
operation. 

Another subject (since the insurgent war more seriously con- 
sidered than ever) is the one of fire alarm and protection, and 
where this system can be installed with the electric light wires 
for moderate cost, I foresee a large demand. 

The question of electric traction is a tremendous one, and one 
with wide possibilities, on account of the scarcity of steam rail- 
roads, though the excessive rains from June to September (such 
as New Yorkers cannot imagine) will prevent the successful 
operation of the underground trolley system. However, many 
American cities have demonstrated that even the overhead trol- 
ley can show a neat little dividend. So even an investor in Cuba 
may not be disappointed. 

The telephone has perhaps the widest range—the present sys- 
tems are in a terrible state of “dry rot’”—with speaking distances 
very limited, and I shall hail with joy the day when we can in- 
terview Cienfuegos and Santiago without spending a day and a 
night in a “snail’s gait” coasting boat, and at a considerably 
smaller cost. 

The business conditions are very suitable to successful tele- 
phonic operation, though the present extremely favorable inter- 
city opportunities will be somewhat reduced by the advance- 
ment of traveling accommodations such as electric traction will 
supply. 

I find my time stealing along, with plenty yet to do, so will 
invite any of your readers to write me for further details of 
electric probabilities in Cuba, or who should need any informa- 
tion such as seven years’ electrical work on the island might 
have fitted me to supply. 


Export and Import Trade of the United States. 


ghee exports from the United States in the calendar year 1898 
will exceed those of any earlier year. Only twice in our 
history have the exports in a calendar year passed the billion- 
dollar line; in 1898 they will be a billion and a quarter. During 
the eleven months of 1898, ending with November, they are 
greater than in any full calendar year preceding, the total for the 
eleven months being $1,117,681,199, and it is apparent that the 
December statement will bring the grand total for the year 
above one billion two hundred and fifty million dollars. The 
November, 1808, exports were $129,783,512, and as those of De- 
cember are almost invariably larger than those of November, it 
seems not unreasonable to believe that they will be sufficient to 
bring the grand total for the year past the billion and a quarter 
‘ine. Certainly the record for the year will by far surpass that of 
any preceding calendar year. The figures of the Treasury Bureau 
of Statistics show that the November exports are not only the 
largest in November, but the largest in any month in the history 
of our commerce; while, as already indicated, those of the eleven 
months ending with November are larger than those of any full 
calendar year prior to 1898. Of breadstuffs, the exports for the 
eleven months ending with November, 1808, are the largest in 
our history, being $277,135,341, against $223,211,617 in the great 
exporting year of 1802; provisions are for the eleven 
months $148,417,850, against $125,297,007 in the eleven months 
of 1892. Cotton for the eleven months amounts to $192,323,301, 
a figure slightly below that of 1806, though the total number of 
pounds exported by far exceeds that of the corresponding 
months in any preceding year, being for the eleven months 3,- 
436,032,504, or, measured in bales, 6,722,283, a larger total in 
bales or pounds than that of any full calendar year preceding. 
The import record of the year 1898 will be as remarkable as 
that relating to its exports, but for opposite reasons, the total 
imports for the year being less than those of any calendar year 
since 1885. For the month of November they were but $52,109,- 
560, which was slightly less than those of November, 1897, and 
less withthree exceptions than those of any November since 1885. 
For the eleven months ending with November they were but 
$579,844,153, while those of the corresponding months of 1897 
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were $691,089,266, and those of the eleven months of 1896, $622,-- 
598,806. It is thus apparent that the imports for the full calendar 
year 1898, will not exceed $640,000,000, a sum less than that of 
any calendar year since 1885, and fully a hundred million less 
than that of the calendar year 1897. With the largest exports- 
our history, and the smallest imports in many years, the year 
1898 will naturally show the largest balance of trade in our favor 
ever presented in any calendar year. The figures for the eleven 
months show an excess of exports over imports amounting to- 
$537,837,046, and it is quite apparent that the December figures 
will bring the total excess of exports for the calendar year above- 
the six hundred million dollar line. 

With the largest exports of merchandise in our history and 


smallest imports in many years comes the largest importation | 


of gold in any calendar year. The gold imports for the eleven 
months ending with November, are, in round terms, $150,000,000, 
the accurate figures being $149,396,370, while no full calendar- 
year save 1896, ever reached the hundred million dollar line, and 
in that year the total for the twelve months was but $164,731,259. 
The effect of this large importation of gold in conjunction with 
the increased production from our own mines, is plainly visible 
in the increased circulation of that metal. 


Exports of Electrical Material from New York. 


The following exports of electrical material are from the 
port of New York for the week ending Dec. 31, 1898: British: 
East Indies—o cases electrical material, $2.10. Berlin—z cases- 
electrical machinery, $200. Brazil—33 cases electrical material,. 
$1,748. British Australia—44 cases electrical machinery, $3,700. 
Bremen—1 case electrical machinery, $315. British Guiana—8- 
packages electrical material, $83. British Possessions in Africa— 
I case electrical material, $60. British West Indies—21 packages- 
electrical material, $663. Central America—189 packages elec- 
trical material, $4,838. Cuba—35 cases electrical material, $2,441. 
Ecuador—45 packages electrical material, $952. French West: 
Indies—1 package electrical material, $18. Genoa—1z case elec- 
trical material, $130; 2 cases electrical material, $33. Hamburg—- 
22 cases electrical material, $1,183; 1,224 gallons varnish, $3,100; 
99 cases electrical material, $17,176. Hayti—s packages electri- 
cal material, $187. Havre—s packages electrical vehicles, $1,675. 
Liverpool—57 packages electrical material, $2,063. London— 
I case electrical instruments, $550; 116 cases electrical machinery, 
$3,800; 16 cases electrical material, $612. 
electrical machinery, $300. Marseilles—2 cases electrical mate- 
rial, $100. Milan—1 case electrical material, $20. Peru—18 pack- 
ages electrical material, $341. Santo Domingo—4 packages elec-- 
trical material, $45. Siam—ar1 packages electrical material, $574.. 
Venezuela—278 packages electrical machinery, $608. 


To Thaw Out the Klondike Electrically. 


The Graburn and Blaney Canadian patent of the Graburn. 
electrical thawing process has been sold by the inventor, Mr. 
Nelson Graburn, of Montreal, to the Electrical Thawing Syndi- 
cate (Limited), London, Eng., for £7,000 and one-quarter inter- 
est in the company. The patent is intended to be used in coun- 
tries like the Klondike, where mining operations are carried on 
during a large portion of the year under considerable difficul- 
ties, owing to the ground being frozen hard to a considerable- 
depth. It provides for specially constructed dynamos and elec- 
trodes, the latter being placed against the walls of the shaft, 
with a space of from five to six feet of ground intervening; so- 
that when the current is turned on, it has to cross the face of 
this space to complete the circuit and the ground contained: 
therein, forming a resistance to the motion of the electricity, 
heat is generated and the ground thawed. 

By the bonfire system of thawing in a temperature of zero- 
or lower, it is stated that upwards of 85 per cent. of the heat 
generated is lost in the atmosphere, whilst heat generated by 
the above electrical process can be absolutely controlled and’ 
applied in such a manner as to utilize its full force and effect. 
It is also claimed that by the electrical system, it is possible to- 
thaw out one foot of frozen earth per hour, as against one foot 
in twenty-four hours by the bonfire system. 

Several electrical experts who have examined into the system, 
including Mr. H. F. Parshall, consulting engineer of the British 
Thomson-Houston Company, etc., are said to be satisfied as to- 
its practicability and efficiency, as corres. ondence in the pos-- 
session of Mr. Graburn shows. 
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The Municipal Lighting Plant at Crawfordsville, 
Ind. 
By WESLEY SEARS, Alderman, Jackson, Mich. 


UPERINTENDENT ABRAHAMS, of Crawfordsville, 
Ind., whose communication appears on pages 618 and 619 
of “The Electrical Engineer,” of Dec. 22, 1898, raises a quasi 
question as to the correctness of a quotation appearing in an 
editorial in your issue of Noy. 17, ’98. The quotation in question 
first appeared in my article on ‘Municipal Electric Light Statis- 
tics,” which was published in the October issue of ‘‘City Govern- 
ment,” pages 145 to 149, and exactly stated is as follows: 

“We do own our light; but if we did not, we would not, for in 
my opinion it will bankrupt any city.” 

Let it be understood once and for all that all the quotations 
in my article are taken verbatim from correspondence received 
from the officials of the cities whose reports appear therein, and 
the quotation from my Crawfordsville correspondent is not an 
exception to the rule. 

If necessary to prove my veracity in the matter, I will give the 
name of my correspondent and will submit for inspection the 
original statement. 

Permit a few words relative to the statement of your Craw- 
fordsville critic-as to the cost of arc lights in that city. He says: 
“Our city comprises four square miles, and is lighted, equally 
all over, by 145 arc lights of 2,000 candle power each. These 
lights cost the city $47 each per year. Now, then, this cost in- 
cludes 4 per cent. for depreciation and interest on the invest- 
ment,” 

No objection can be made to what Mr. Abrahams says, ex- 
cept in the matter of interest and depreciation; but 1 must criti- 
cise him in that he does not say enough; and it was for this very 
reason that I severely criticised “Information Bulletin No. 1. 
Subject; Electric Lighting’ issued last February, by the 
“League of American Municipalities’—it did not tell enough. 

The statement of Mr. Abrahams does not say whether lights 
in that city burn 2,000 or 4,000 hours yearly. 

It does not state whether fuel (coal) costs 75c. or $2 per ton 
or whether, possibly, they use natural gas at a merely nominal 
rate. It doe$ not give the total cost of plant to date nor the 
yearly cost for maintenance and operation. It does not say 
whether the $47 cost per year includes items of insurance and 
taxes. It does make a ridiculously small allowance for depreci- 
ation and interest (4 per cent.) In my statistics I allowed 9 
per cent. (4 per cent. for interest and 5 per cent. for deprecia- 
tion) and have been criticised for making the depreciation item 
so low. 

When Crawfordsville puts its “plant in such condition that it 
will not only furnish the street lighting free of expense to the 
city, but will net us a tidy sum of money each month as a clear 
cash profit,’ as your Mr. Abrahams says, Jackson wants to 
know all about it. We are looking for just such a “snap.” The 
best we can do just at present is to buy our lights—2,000 candle 
power—at I 78-100 c. per lamp per hour. Our contract calls for 
238—2,000 candle power lights, burning at least 3,800 hours year- 
ly for $16,100 per year, with rebate for “outages.” 

Give us facts, less talk and theory, and more light for less 
money. 
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Municipal Ownership in Chicago. 

The law provides that if a place is vacant and a man is wanted 
to fill it, the commission shall certify the name of the person 
standing at the head of the list of those who have passed an 
examination for that place. If there have been no examinations, 
then a sixty-day man can be appointed. It has been discovered 
that all that is necessary to find constant employment for sixty- 
day partisan bummers is to change the name of the kind of 
positions to be given them. 

Thus some men were appointed “ward superintendents” before 
the commission had any eligible list for such positions. When 
such a list had been made up, and the men on it should have 
been appointed, a requisition was made, not for “ward superin- 
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tendents,”” but “street foremen’’—to perform the same duties, 
But as there was no eligible list of ‘‘street foremen” the old. 
“ward superintendents,’ most of them worthless party hacks, 
were appointed “street foremen’”’ for sixty days. The water 
office wanted some men to distribute bills. There are an abund- 
ance of “messengers’’ on the eligible list, but the requisition 
made was not for “messengers,” but “bill distributors.” Nobody 
had passed an examination for that. Therefore sixty-day men 
were appointed. This trick of changing names can be kept up 
ad infinitum. It appears also that the examinations have been 
rigged up in such a way as to put the sixty-day political ap- 
pointee at the head, of the list unless he is so hopelessly ignorant 
that he does not dare to stand even a friendly examination. The 
examinations have ceased to be competitive. The man who 
has no political backing has no chance whatever to get a place, 
no matter how excellent may be his qualifications.—Chicago 
Tribune. 


ELEPHONY 


AND 


Some of the Latest Practice in ‘‘ Independent’’ 
Telephony, at Battle Creek, Mich. 


PORE ES no line of manufacture has had greater changes 
or made more rapid progress than is seen in the equip- 
ment and systems of independent telephone companies during 
the past five years, from the magneto telephone for private line 
use to the present type of battery telephone system with all 
the modern conveniences. The telephone plant, for example, 
recently installed by the Calhoun County Telephone Company 
of Battle Creek, Michigan, shows one of the latest, most con- 
venient and economical systems in the independent field, and 
is worthy of special note. The system, when completed, will 
comprise the exchanges at Battle Creek, Albion, Marshall, Bed- 
ford, and a network of toll lines throughout the county, con- 
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FIG. 1—BATTLE CREEK; MICH., TELEPHONE, EXCHANGE. 


necting all the small towns and many of the representative 
farmers. 

It has connection with more than 300 towns and cities. in/ the 
State, enabling any subscriber in the entire plant to communi- 
cate with any of these stations, extending from Michigan City, 
South Haven, St. Joseph and Benton Harbor on the West, to 
Detroit on the East, and from South Bend, Indiana, on the 
South, to Cadillac, Michigan, on the North. 

The exchange at Battle Creek—the centre of the county sys- 
tem—was the first to be installed. Through the eagerness of 
the subscribers, the exchange was opened for operation about 
three months ago, when the first twenty-five instruments had 
been connected. The company now has 500 subscribers. In 
the outlying districts some are being temporarily connected on 
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‘party lines. The equipment used throughout the entire piant 
was manufactured by the Stromberg-Carlson Telephone Manu- 
facturing Company. Fig. 1 shows the exchange switchboard. 
The board is made up in sections of 100 lines each, and has 
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trunking capacity for a 1,000-subscriber exchange. Additional 
sections may be added as required without altering the original 
equipment. 

The trunking jacks are placed immediately underneath the 
subscribers’ jacks. The board is well protected from lightning 
and other heavy electrical currents by S. C. fuse and carbon 
lightning arresters. Fig. 2 shows the manager’s office, with 
several portable desk instruments, the State line testing board, 
wall style, and the toll line switchboard. 

The toll board is fitted with ten toll line equipments and has 
three trunking jacks to each section of the exchange board. It 
is also furnished with monitor spring jacks, enabling the State 
line operator to talk direct with any operator on the exchange 
board or to listen in on the operator’s circuit without ringing. 

The testing board is for testing the long distance service 
through State trunk lines. Each line equipment in this board 
consists of a high-wound ringer and bells, and three specially 
designed spring jacks. One jack is for making connection be- 
tween the through trunk line and the local toll line switch- 
board. At the other two jacks, either wire of the line can be 
connected to the ground or the lines opened or short-circuited. 
This enables an operator to test the line either way for any 
trouble on the lines, or to learn readily if the trouble is in the 
office instrument. 

Fig. 3 shows the main talking and ringing energy plant, 
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FIG. 3—MAIN TALKING AND RINGING BATTERY PLANT. 


The power generator shown furnishes the current to all the sub- 
scribers for ringing the central office. It is run by an electric 
motor. The battery plant shown supplies the entire talking 
current for the 500 subscribers’ instruments, as well as the oper- 
ators’ telephones. It consists of two batteries, each of fifteen 
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storage cells, charged from a power plant. One set is being 
charged while the other is in use. By means of the switch at the 
side of the battery shelves, either set is thrown into operation, 
and at the same time the other set is thrown upon the charging 
circuit. A second switch is used for throwing off the charging 
circuit entirely. Either one of these sets can also be used for a 
subscribers’ ringing-in battery. 

The plant is also provided with an emergency equipment of 
twenty cells of Gordon battery. This emergency battery can be 
used for furnishing power for subscribers ringing central in 
case of accident on the power generator, or for talking current, 
should the storage batteries at any time fail. It will readily be 
seen that ample provision is made for almost any emergency. 

Fig. 4 shows a police box equipped with an S. C. double pole 
receiver and long distance transmitter. These transmitters and 
receivers are especially adapted for such purposes and can be 
used with any make of police system. The receiver has all parts 
firmly clamped in the brass adjustable head, which is securely 
locked when in proper adjustment, making it practically im- 
possible to get out of adjustment or be affected by the greatest 
variation of temperature. The cord running directly into the 


FIG. 4.—POLICE BOX. 


shell, leaves no binding posts to break and cords to become 
loose and disconnected. 

The transmitter, being sealed, and the heavy metal dia- 
phragms protected with an auxiliary diaphragm or weatherproof 
material, cannot get out of order from dampness, to which 
instruments in these places are subjected. The telephones in 
this system are supplied with battery from the central at police 
headquarters, thus leaving no batteries to deteriorate, freeze, 
or otherwise become out of order at the various stations. 
The police telephone system can be connected at police head- 
quarters with the public exchange, which enables a patrolman 
to call up any subscriber from any one of the patrol boxes. 
This feature is sometimes very desirable late at night, when 
public telephone stations are closed. 

There are also a number of private plants, both inter-com- 
municating and central station systems, connected with the 
exchange. It can be readily seen that with outside construction 
put up in a substantial manner and with the exchange equipped 
with a system of this type, it can cost but very little for main- 
tenance and require practically no attention outside of the cen- 
tral office, being certainly a great step in advance of the regular 
individual generator call and local battery systems. It is under- 
stood that the manufacturers of the system will put on the mar- 
ket in the very near future, a multiple switchboard for use in 
connection with their “central energy” system, adapted for use 
in any sized exchange. 
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Independent Telephony in Illinois and Indiana. 


S. P. Sheerin, one of the chief promoters of the New Tele- 
phone Company, who has been in attendance at the meeting of 
the independent telephone exchanges of Eastern Illinois and 
Western Indiana, at Paris, Ill., returned to the city, last night, 
says the Indianapolis “Journal” of Dec. 22. With Mr. Sheerin 
were A. F. Ramsey and George W. Beers, representing the as- 
sociated independent telephone lines of Indiana. The object of 
the Indiana men at the meeting was to secure an agreement by 
which toll business would be interchanged between the Illinois 
and Indiana independent lines. 

The Illinois lines represented at the meeting controlled 10,000 
telephones and about 2,000 miles of toll lines. During the meet- 
ing representatives of the Ceneral Union and Bell Telephone 
Companies, it is alleged, made overtures similar to those rejected 
by the Indiana independent companies at Lafayette last Satur- 
day. None of the propositions were received with favor and, 
after short speeches against making any arrangement with the 
old companies, were rejected. The following exchanges were 
represented at the meeting: Oakland, Kansas, Mattoon, Sulli- 
van and Cole County, Hume, Sidel, Clinton and Danville, IIl.; 
Chrisman and Dana, Ind.; Ridge Farms, Paxton, Watseka, 
Hoopeston, Paris and Charleston, Ill., and the Citizens’ of 
Terre Haute. 

A special dispatch from Paris, Ill., of Dec. 21, says: Twenty- 
five representatives of independent telephone exchanges in 
Illinois and Indiana held a meeting here to-day at the instance 
of the Bell Telephone Company, to discuss a proposition look- 
ing to the interchangeable use of its lines with those of the 
independent companies. The meeting was called to order by 
Dr. I. A. Lumpkin, of Mattoon, president of the association, 
and the question of any prospective amalgamation with the Cen- 
tral Telephone Company was discussed with considerable 
warmth. Finally, to test the sentiment of the meeting, a resolu- 
tion was introduced by Ramsey, of Crawfordsville, rejecting in 
the most positive terms the overtures of the Bell Company, and 
declaring that neither now nor at any future time ‘would any 
proposition for the interchangeable use of lines be considered. 
The representatives comprising this association have over ten 
thousand telephones in operation. 

A special dispatch from Lafayette, Ind., of Dec. 17 says: ‘lhe 
most important telephone meeting ever held in the State was 
held at the Lahr House here to-day. The Bell Company has 
been for some time endeavoring to get control of the Western 
Indiana Telephone Company and the Jasper County Telephone 
Company, two organizations controlling a large number of ex- 
changes and many miles of toll lines. 

The meeting to-day was for the purpose of considering and 
disposing of the Bell proposition, which was unanimously de- 
clined, and a twenty-five-year contract was entered into with 
the Lafayette Independent Telephone Company and the New 
Long Distance Telephone Company, of Indianapolis. The fol- 
lowing towns and cities were represented: Rennselear, Good- 
land, Fowler, Earl Park, Monticello, Wolcott, Brook, Morocco, 
Pine Village, Boswell, Ambia, Oxford, Kentlands, Remington, 
Reynolds, Idaville, Burnettsville, Monon, Chalmers, Brookston, 
Otterbein, Attica, Williamsport, Covington, Watseka, Ill. The 
New Long Distance Telephone Company was represented by 
S. P. Sheerin, A. F. Ramsey, H. B. Gates and George W. Beers. 


Combining Opposition Telephone Companies. 


A special dispatch from Boston, of Dec. 29, says: It is learned 
that prominent Boston interests are engaged in forming a com- 
bination of all the telephone companies throughout the United 
States which are opposed to the Bell Telephone Company. AI- 
ready a majority of such telephone companies have signified 
their intention to sell out to the new company. The People’s 
Telephone Company, of New York, of which Mr. Darwin R. 
James is president, has been approached by the promoters of 
the new concern, but has not yet decided to come in. The feel- 
ing here is that the new combination will be conducted in har- 
mony with the Bell Telephone Company, and will practically 
do away with all competition in the telephone business, just 
as has been the result of the formation of the Federal Steel 
Company, working in harmony with the Carnegie Works, and in 
various other large industries, notably that of the distillers. 
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G. E. Form 2 Brush Arc Regulator. 


Ae the series arc lighting generator has been gradually in- 
creased in size the adoption of improved methods of regu- 
lation has become more imperative. The nerve centre of a 
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BRUSH MULTIPOLAR ARC GENERATOR. 


series arc system being the regulator, however nearly perfect 
the other apparatus may be, satisfactory lighting cannot be ob- 
tained unless the regulator itself performs its full duty. The 
General Electric Company has, therefore, developed for four 
pole Brush arc generators, the Form 2 regulator, the design 


FORM 2 


REGULATOR. 


of which is the outcome of careful study and investigation, as 
well as the examination of data obtained from the operation of 
Brush are regulators throughout the country. 

The Form 2 regulator is simple both in construction and oper- 
ation. Its mechanism is contained in a rectangular case placed. 
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on the machine directly beneath the commutator. <A separate 
wall controller is not required; hence no additional leads need 
be run from the generator. In maintaining constant current the 
regulator performs two simultaneous operations, viz., it sweeps 
a set of rheostat contacts, varying the resistance of the field 
shunt and rocks the brushes back or forth to keep the spark 
length at a minimum. 

The mechanism consists of a rotary oil pump, driven by a 
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DIAGRAM OF PARTS OF FORM 2 REGULATOR. 


belt from the armature shaft, a rotary piston in a short cylinder 
with ports, and a balanced valve, which regulates the flow of 
oil into the cylinder. The valve is operated by a lever which 
supports the armature of a controlling electromagnet, energized 
by the main generator current. The pull on its armature varies 
therefore, with this current. At normal current the valve is in 
its middle position and the oil may flow through the overlap- 
ping ports and back into the case without moving the piston. 
Should the current rise above normal, the controlling armature 
is drawn down raising the valve and diverting the oil through 
the upper ports into the piston, at the same time allowing it to 
run out from the piston case through the lower ports as the 
piston rotates in a clockwise direction. As the piston is mount- 
ed on a shaft, moving the rheostat arm and the brush holder 
rocker arm, its movement immediately corrects the rise in cur- 
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SECTIONAL VIEW OF VALVE IN MIDDLE POSITION. 


rent. When the current returns to normal the controlling mag- 
net releases, and the valve lowers and prevents further flow of 
oil against the piston, which remains stationary until the valve 
is again moved to compensate for any change in the current. 
Should the current fall below normal, this operation is reversed. 

The high efficiency of this regulator is due to the fact that it 
does not “hunt,” i. e., constantly attempt to change the current. 
When the current is subject to a sudden and large variation, the 
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controlling magnet is affected in the same proportion; hence the 
ports are opened wide and the full pressure of the oil is brought 
to bear on the proper side of the piston. As. the current ap- 
proaches normal the controlling magnet weakens and the valve 
is gradually moved towards its middle position, which it reaches 
just as the current returns to normal. 

It is evident that the piston and, therefore, the rheostat arm 
and the brushes will move more rapidly when the ports are wide 
open than when they are nearly closed. The means for correct- 
ing variations of current are thus most effective when most 
needed. The actual time required to bring the current back to 
normal from a dead short circuit is from 3% to 4 seconds. The 
use of rapidly moving reciprocating parts has been avoided, and 
when properly adjusted, the regulator operates without oscill- 
ating action. 

At one end of the armature lever is an adjusting spring, the 
tension of which is regulated by a hard rubber knob outside 
of the box. With this spring the armature may be adjusted for 
a predetermined current and this is the only adjustment neces- 
sary.. As the spring is not in circuit and is not subject to 
temperature changes, the adjustment is not likely to change. 
The adjusting knob may be handled without danger when the 
machine is in operation. The stops for the controlling lever may 
be so arranged that the regulator will operate mo~e quickly in 
one direction than in the other, while a device is provided which 
allows the regulator to be thrown entirely out of operation. 
A change in direction of rotation of the generator requires in 
the regulator only a change in the position of the two stopper 
plugs in the oil pump. A safety valve is provided to relieve the 
pump from excessive pressure. All electrical connections of 
the regulator are made to stationary binding posts and there 
are no sparking contacts. As the case is dust proof, destructive 
grit resulting from sand papering the commutator cannot\affect 
the regulator, and as it is partly full of oil at all times the bear- 
ing surfaces are thoroughly lubricated and wear is consequently 
reduced. Thus, thorough protection of the mechanism and care- 
ful provision for its lubrication increase the reliability of the 
regulator, and it will remain longer in proper adjustment and 
require far less repair than one exposed to dust and dirt. 

The Form 2 regulator has been built so that it may be sub- 
stituted for the Form 1 regulator (operated by magnetic clutches) 
either with a new rheostat or fitted to the old rheostat. 


The Platinum Industry in Russia. 


Mr. W. R. Holloway, the United States Consul General at 
St. Petersburg, includes in his report the following details of the 
platinum industry of Russia: The Urals have been, up to the 
present, practically the only source from which platinum has 
been procured for the international market. Its part formed 
over 95 per cent. in the total production of that precious metal. 
A small group of platinum mines, concentrated in the Verk- 
hotursk district of the Government of Perm, includes about 70 
separate mines, of which only 40 are being worked, and the re- 
maining 30 are either inactive or under investigation. During 
1897, the production of platinum amounted to about six tons. 
There are only seven great platinum enterprises in the Urals, of 
which five have been purchased by foreigners. When one con- 
siders that no new veins of platinum have been discovered dur- 
ing late years, that those now existing will soon be exhausted, 
and that no other platinum mines have been found in the Urals, 
one must come to the conclusion that the Russians have let out 
of their hands an important industry, and the only one which 
enjoyed a monopoly of the world’s supply. 


Over the St. Bernard. 


An English company is trying to secure a concession to build 
an electric wire-rope railway from Aosta, in Italy, over the 
great St. Bernard to Martigny in the Rhone Valley. 


RUSSIA. The Czar is reported to have authorized the build- 
ing of an electric road from Warsaw, via Lodz and Kalisz to 
Skalmierzyce, making various important connections and to be 
ready in 1900. 


NASSAU RAILROAD. Brooklyn is said to have a weather 
prophet of its own so as to be ready for storms that might in- 
terfere with its trolleys. The Government predictions are not 
trustworthy enough. 
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“‘Bliss’’ Presses for the Manufacture of Armature 
Discs. 


| PS requirements of armature work for electric motors and 
dynamos have led to the construction of presses which 
differ in essential points from those used for other styles of 
sheet metal work, and we take pleasure in presenting to our 
readers several of these presses, which will be of particular inter- 
est as representing the types of many of the machines used in the 
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Fig. 1. Fig. 2. 


Fig. 3. 
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is employed on discs up to II or 12 inches in diameter. Beyond 
that size it is usually furnished with back gearing, and some- 
times with a body of cast steel instead of cast-iron. It may, how- 
ever, also be used for plain rings, and in that case is designed 
to take in diameters up to 24 inches. It is also a useful machine 
for cutting the smaller sections for armatures for large gener- 
ators, in which case the outside of the sections and holes in same 
are mostly punched simultaneously. Figs. 4 and 5 illustrate two 
types of “Bliss” double crank presses, which are largely used for 
cutting armature sections. They are made in a large number of 
sizes, weighing from 2,600 to 37,000 pounds. 

The “Bliss” automatic notching press is illustrated in Fig. 6. 
This machine is of entirely new design and offers several im- 
portant advantages over other machines of this class. It is made 
in three sizes, with or without clamping arm, weighing from 
1,500 to 3,000 pounds, and is adapted for automatically notching 
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BLISS MACHINES USED IN THE MANUFACTURE OF ARMATURE DISCS. 


manufacture of armature discs. The press shown in Fig. 1 is 
especially designed for simultaneously cutting the inside and out- 
side of plain rings, with or without key notches, such as is shown 
on the floor in the illustration. It will do up to 21 in. diameter 
for work of this class. The rings or discs, as they come from 
this press, are ready for notching by means of machine shown 
in Fig. 6. The press may be also used for simultaneously punch- 
ing the notches on discs up to about Io in. outside diameter. 
The press is supplied with an automatic knockout, as will be 
seen from the cut. The machine in Fig. 2 is used for cutting 
round blanks or sections up to the size of opening in bed (16 in. 
x 22 in.). This press is also built with an overhanging frame 
and is used for the same class of work, but is preferred by many 
on account of its admitting the metal in sidewise. 

The “Stiles” double crank power press, Fig. 3, is extensively 


Fig. 5. 
BLISS MACHINES USED IN THE MANUFACTURE OF ARMATURE DISCS. 


used in the manufacture of armature sections. It embodies a 
number of special features which have not heretofore been used 
in connection with presses of this class. It is made in a number 
of sizes, weighing from 1,600 to 25,000 pounds. It is sometimes 
supplied with a positive knockout for punch and die, making the 
press specially adapted for cutting the entire armature disc (out- 
side, inside and notches) in one blow, and for that class of work 


with great accuracy discs of from 3 to 60 inches in diam- 
eter. 

The shear shown in Fig. 7 is specially designed for cutting the 
inside and outside of armature discs. The machine is very care- 
fully built throughout, so as to meet the demand for a tool of 
greater accuracy and strength than the ordinary cheaply built 
shears on the market. The angular position of the lower cutter 
permits of making as clean a cut on the inside as on the outside 
of the discs. It is made in a number of sizes and will cut circles 
from 6 inches to 72 inches in diameter. 

The “Stiles” power punching press, shown in Fig. 8, is also 
much used for electrical work, the range of work for which it is 
adapted being nearly every kind of blank cutting, punching, per- 
forating, forming, bending, etc. 

If we have failed to make ourselves perfectly clear in regard 
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Fig. 6. Fig. 8. 


to any of these machines, the Bliss Co., Brooklyn, N. Y., will 
take pleasure in giving any further information which may be 
required. We would state that this company has had almost 
unlimited experience in the manufacture of tools for producing 
armature discs and other sheet metal electrical parts and fit- 
tings. They will be much pleased to correspond with any one 
who is interested. 
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The New W. C. Young 1o0-Inch Lathe. 


cea accompanying illustrations show the front and end view 

of a 10-inch screw cutting lathe that has just been brought 
out by the W. C. Young Mfg. Co., Worcester, Mass. It is 
made from the designs of Mr. Young, and possesses features 
that will be appreciated by electricians and bicycle repairers and 
all who are engaged in experimental and laboratory work. 

All the working parts are exceptionally heavy and are care- 
fully fitted. The hollow head spindle is forged from: 1 7-16-inch 
crucible steel and runs in heavy bronze boxes. - The cone has 
three steps for 1%4-inch belt and the back gear ratio is 8 to I. 
This gives six speeds, which increase in geometrical progression. 
The lathe is furnished with plain rest and automatic cross-feed 
and the tool is adjusted by screw collars on the tool post. The 
compound rest is of entirely new design, and is to be furnished 
only as an extra attachment. The friction feeds have a range of 


from 32 to I10 to the inch. Gears are furnished to cut a large 
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Mr. W. J. Clark. 


Mr. W. J. Clark, of the General Electric Company, has ac- 
cepted the position of General Manager of the Foreign De- 
partment, with headquarters in New York. In the reorganiza- 
tion of the foreign department, Mr. D. Mazanet, who, for five 
years has held the general managership and who has piloted it 
from its small beginnings to its present position as one of the 
foremost departments of the company, becomes Managing Di- 
rector of the Mexican General Electric Company, with head- 
quarters in the city of Mexico. In view of the importance of 
our recent foreign acquisitions and our improved relations with 
foreign countries, the scope of the foreign department will 
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THE W. C. YOUNG LATHE. 


range of threads, covering all machine screw threads from 5 to 
72, including 1114 pipe thread. A special lead screw and gearing 
can also be furnished for cutting metric threads. The back and 
feed gears are covered to prevent injury to the hands or belt. 

The lathe is built with an improved foot motion,which reduces 
friction to the minimum. A friction countershaft is furnished in 
place of the foot motion, if desired, at the same price. A rack 
is provided for holding the change gears, centre rest and face 
plates when not in use. The jaws of the centre rest are of hard- 
ened steel carefully finished. 

The lathe, with 4-foot bed, weighs on skids, ready for ship- 
ment, 525 pounds. 

The W. C. Young Co. report that they are very busy at the 
present time, and are compelled to run until 9 p. m. every night 
in order to keep up with their orders. Inquiries are invited as 
to any of their machines. 
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Robert Hemingray. 


We regret to note the death of Mr. Robert Hemingray, at 
the age of 79, at his home, Covington, Ky., on Dec. 27. He was 
a pioneer glass manufacturer in the Ohio Valley region, and the 
name is very familiar in electrical circles. 


necessarily be greatly widened. It will have charge of all com- 
mercial relations between the General Electric Company and 
all countries outside the United States. 

Mr. Clark’s wide experience in foreign commercial matters. 
peculiarly fits him for his new position. He has traveled through 
Europe, as well as in the countries to the South, and his famil- 
iarity with foreign methods and manners will stand him in 
good stead. His book “Commercial Cuba,” recently published, 
is already acknowledged to be the standard authority on Cuban 
commercial affairs. He will be greatly missed from the Railway 
Department. 


MR. H. H. CARR has been appointed superintendent of the 
Newport News Railway & Electric Co., which. was recently 
bought by a syndicate formed by Alex. Brown & Sons, of 
Baltimore. 

DR. LOUIS DUNCAN is consulting engineer for the Third 
Avenue Railroad in its plans for converting the Fifth Avenue 
stage line from horses to electricity. Many types of vehicle have 
been submitted. 

MR. KLAS WEMAN, of Helsingfors, Finland, is in this: 
country investigating the telephone service for the Russian Gov- 
ernment, it is said, as it is the intention to take over the private 
system in St. Petersburg and put in a new exchange with under- 
ground wires. He is getting prices also. 

PRES. A. B. CHANDLER, of the Postal Telegraph Cable 
Co., has been elected a director of the Erie Telegraph & Tele- 
phone Co. 


MR. W. A. VAIL, State Superintendent of the Central 
Union Telephone Co., in Indiana, has been a visitor to New 
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York the past week. He reported the conditions of things tele- 
phonic in his bailiwick as “interesting but very hopeful.” 

LIEUT. COMDR. S. DANA GREENE, of the General Elec- 
tric Co., and late of the U. S. S. “Yankee,” has been appointed 
naval aide on the staff of Governor Roosevelt of New York. 
As an old Annapolis man, and one who has-seen much active 
service, Lieut. Comdr. Greene is a singularly happy choice for 
this post of honor, and the electrical community is greatly 
flattered by it. 

MR. GARDINER C. SIMS, who was the first to offer his 
services to the Engineer-in-Chief of the Navy, is the last Volun- 
teer Chief Engineer to leave the service. The U. S. S. “Vul- 
can” is now to go out of commission and Mr. Sims will return 
to civil life, where a warm welcome and abundant work awaits 
him. 
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Duty on Incandescent Lamps. 


The Classification Board of General Appraisers, New York 
City, has ruled as follows: Incandescent lamps, blown glass 
being of chief value as a component material, imported by 
Knauth, Nachod & Kuhne, were assessed at 60 per cent. ad 
valorem and were claimed to be dutiable at 45 per cent. The 
protests were sustained, and the collector’s decision reversed 
with an appropriate order of reliquidation. This order, how- 
ever, is not intended to cover any goods described as “reflector 
lamps.” 


Decision as to Niagara Power in Canada. 


Word comes from Toronto that the High Court has decided 
that the power franchise between the commissioners of Victoria 
Park and the Canadian Niagara Power Company is valid and in 
force. The facts in the case were noted in The Electrical Engi- 
neer of Dec. 29. This decision is a victory for the Canadian 
Niagara Power Company, and is of importance to the people of 
the vicinity, especially to all users of Niagara power, for under the 
agreement one-half of the power generated in Canada, that is, 
in the park, may be transmitted to the American side of the river, 
where it may be used to operate factories in case of a serious 
accident in the Niagara Falls Power Company’s American plant. 


An Electrolysis Damage Case. 


A case to test the liability of an electric railway company for 
damages to the system of a water company has been heard at 
Peoria, Ill., before Master in Chancery Wean, of Chicago, who 
was appointed by Judge P. S. Grosscup. The Peoria Water 
Company asks for damages from the Central Railway Company 
for alleged injuries to its piping system, due to electricity. The 
result of this case will determine future action in the country by 
water companies. Dabney T. Maury, superintendent of the 
company, submitted specimens of its pipes, where electrical ac- 
tion had affected the pipes, rendering them useless. The evi- 
dence adduced at the hearing will be submitted to Judge Gross- 
cup for an opinion. It is held by the plaintiff that the collapse 
of the Peoria water tower in 1894 was due to electricity. - 


Telephone President Indicted. 


The Grand Jury of the District of Columbia has returned a 
true bill against Mr. Samuel M. Bryan, president of the Chesa- 
peake and Potomac Telephone Company, on the charge of 
violating the act fixing the yearly rental of the telephones in the 
District of Columbia. The law which was enacted last June 
fixed the yearly charges at from $50 to $25, according to the 
number of telephones on a circuit. The company contended 
that the act was unconstitutional and adhered to the former rates. 
The matter was taken up by a Citizens’ Association, and many 
injunctions were obtained to prevent the removal of telephones 
upon tender by subscribers of the amount fixed by the act. 
These injunctions will soon be heard before the District Court 
on the constitutionality of the act in question. 
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American Institute of Electrical Engineers. 


A meeting of the Institute was held at 12 West 31st street, 
Wednesday evening, Dec. 28, Mr.’ John W. Lieb, Jr., of the 


Council, in the chair, A paper was read by .Mr. Arthur A. 
Hamerschlag of the New York Trade Schools, on the “Educa- 
tion of Electrical Apprentices and Journeymen.” It was illus- 
trated by lantern slides, showing the work done by the electrical 
and other trade classes at the school. The paper was dis- 
cussed by Messrs. Wetzler, Lieb, Thompson and Pope. 

At the meeting of the Executive Committee in the afternoon, 
the following Associate Members were elected: John Allan, full 
partner, H. H. Kingsbury & Co., 54 Margaret street, Sydney, 
N. S. W. John Jacob Bellman, electrical engineer, Crocker- 
Wheeler Electric Co.; residence, 90 King street, New York. 
Robinson Crowell, electrical tester, General Electric Co.; resi- 
dence, 72 Washington avenue, Schenectady, N. Y. Henry B. 
Dates, Professor of Electrical Engineering and Physics, Clark- 
son School of Technology, Potsdam, N. Y. John C. Finney, 
cashier, Wisconsin Trust Co., residence, 34 Prospect avenue, 
Milwaukee, Wis. Wm. N. Gladson, Professor of Electrical En- 
gineering, Arkansas Industrial University, Fayetteville, Ark. 
Leo Walter Hildburgh, student, Columbia University; residence, 
1 West 30th street, New York. William B. Hodge, electrical 
engineer, Elmer G. Willyoung & Co.; residence, 707 Spruce 
street, Philadelphia, Pa. Saitara Oi, Chief Engineer to the Bu- 
reau of Telegraphs, The Ministry of Communications, 16 Kam- 
itomisakacho, Koishikawa, Tokyo, Japan. Francis E. Tyng, 


manager, Eastern Engineering Co., New York; residence, Cran- 
ford, N. J. Arthur J. Wood, associate editor, “Railroad Ga- 
zette,’ 32 Park Place, New York; residence, 162 Washington 
Park, Brooklyn, N. Y. 


Sale of the Home Telephone Co., Baltimore, Md. 


A special dispatch from Baltimore, of Dec. 28, says: Judge 
Wyckes, in the Circuit Court, has signed a decree for the sale of 
the Home Telephone and Telegraph Co.’s property at Baltimore. 
It provides that the sale shall take place after three weeks’ notice 
by advertisement, and that no bids less than $125,000 shall be 
received. The operation of the decree was suspended by the 
Court until Jan. 2, by which time, it is said, arrangements for 
the reorganization of the company may be made by their stock- 
holders. The upset price of $125,000 named in the decree, it is 
said, exceeds the company’s liabilities, including its bonded in- 
debtedness, with interest, of $90,000. 


General Electric Plans for South America. 


The announcement of the incorporation of the South Ameri- 
can General Electric Supply Co., means, it is said, the extension 
of the foreign policy of the General Electric Company. The 
directors of the new company are S. D. Greene, H. W. Darling, 
D. Mazanet, J. R. Lovejoy and M. F. Westover. 

Mr. Mazanet, late manager of the foreign department of the 
General Electric Co., when seen at his office in this city last week, 
said: “The directors of the company are all department man- 
agers of the General Electric Co., and the organization of the 
new concern means that the General Electric Co. is to control 
more distinctively its foreign agencies, or rather it is to do away 
with foreign agencies altogether, and is to be represented in the 
foreign field direct. The object of the company is to sell elec- 
trical supplies manufactured by our company to the Argentine 
Republic, Uruguay, Paraguay, Chili and Bolivia, in connection 
with friendly companies already established in these countries. 

“Tt is following out the plan of the South African General 
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Electric Co. and the absorption of the Mexican Electric Co. 
The capitalization of the new company of $50,000 is purely nom- 
inal,“as we expect to do a much larger business in South Amer- 
ica than this. During the year just ending our aggregate busi- 
ness with the Argentine Republic exceeded $600,000.” 
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“Still Betters What Is Done.” 


During 1898 there was a rapid revival of all industries, and 
especially of electrical, so that they may be described as entering 
upon the new year firmly and solidly. This is true alike of the 
manufacturing and the local interests throughout tne country. 
The conditions of 1898-9 are discussed elsewhere in this issue, 
and it will be seen that the dominant note is one of hopefulness, 
expansion and advance. It would be impossible to strike any 
other in view of the improvement in the old year and the hopes 
that the new year holds out. It is a singular but not incompre- 
hensible fact that in the gains for 1898 on the New York Stock 
Exchange, the two local securities that topped all others were 
New York Edison and Metropolitan Street Railway, one gain- 
ing over $70 per share and the other over $60. For electricity 
that is doing pretty well. 

The last financial week of the year was short, but all stocks 
were very active. Of Western Union, 8,456 shares were sold, 
closing at 93%. General Electric was strong, and on dealings in 
9,204 shares, sold up to 9534. New York Edison closed at 194, 
and Metropolitan Street Railway at 192. In Boston, American 
Bell Telephone was steady around 279, and West End Railway 
at 80. 

In metals, the markets continue strong. Copper, New York, 
was 12.90 cents. Heavy steel rail, Eastern mill, was quoted at 
$17.50. 
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The Eureka Electric Co.’s Express Telephone 


Switchboard. 


ey fie remarkable claims as to efficiency, economy and gen- 

eral superiority of apparatus are made by the Eureka Elec- 
tric Company, of 157 South Canal street, Chicago, who have been 
placingtheir apparatus in large quantities in different parts of the 
country. We describe some of their productions herewith, and 


EUREKA ELECTRIC CO’S 


illustrate the drop. Illustrations of the other apparatus will be 
found in the advertisement. 

In the Eureka express switchboard, each drop and jack is self 
contained, and can be removed and replaced in less than 30 
seconds, by novice or expert, without disturbing the night bell 
circuit, or a single line connection, or using a tool. The clear- 
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out drop and operator’s cam is also self-contain d and removable. 
The boards are built in 100 line dust proof frames, beautifully 
finished in quarter sawed oak, and so arranged that, by remov- 
ing the moulding from one side of the cabinet, additional cabi- 
nets can be placed side by side; thereby increasing the capacity 
of an exchange 100 numbers at a time, and the cabinets always 
showing a finished appearance, without disturbing the first sec- 
tion installed, or if larger frames are desired the same can be 
furnished. Each roo line metallic board is equipped with a full 
complement of operator’s set, comprising the following: Ten 
pairs of strong, heavy plugs and reinforced cords. These cords 
are so manufactured that they take a set screw, clamping them 
into the plug handles in such a way that there is no pull upon the 
tinsel of the cords, and this arrangement does its work so ei- 
ficiently that it is impossible to pull a cord from a plug in ser- 
vice. These cords allow an operator to kink the cord closely up 
to the plug, without fear or danger of breaking its connections. 
Over each set of plugs is a self-contained clearout drop and 
listening and ringing cam. This cam is of such construction 
that it is pleasant to operate, and it also controls the ringing on 
either cord and the cutting in and out of the operator’s set. 
With each operator set is included a hand generator warranted 
to ring through a resistance of from 35 to 40 thousand ohms, 
and having heavy quantity output. Thus, it can be adapted for 
ringing either series bells on short lines, also those of high re- 
sistance as well, where it is desired to ring a maximum number 
of bridge bells over a long bridge line. 

The Eureka long distance amplifying solid back transmitter 
with its latest and improved construction, possesses a metal solid 
back, which does not allow of any vibratory action whatsoever. 
The transmitter is suspended from a neat arm and is adjustable, 
as to height and distance, from the case of the board. A long 
distance silk wound induction coil is furnished, with fibre rub- 
ber heads, screw and washer terminals and soldered connections, 
also a night alarm bell, gravity batteries for transmitter, and 
night bell circuits, compound double pole receiver and spring 
head band, organ stop switches for changing the ringing circuit 
from hand to power generator, also to cut on and off the night 
bell circuits. The plugs and cords are easy of access. The total 
width of the board is 19 inches. 

As to the rapid operation of this board, the fact that the 
Eureka Company have equipped one exchange using 300 num- 
bers, operated by one operator, is evident proof of its rapidity 
in operation. They furnish these boards in any size cabinet de- 
sired. The 100 capacity size is standard, in which they can 
mount any number of drops desired. Their metallic boards are 
built either for common return, ground or complete metallic cir- 
cuits, for use with either series or bridging telephones, or a com- 
bination of both. For large exchanges they provide a transfer 
system. 

In operation, in place of the drops falling upon the board, 
the Eureka Express drops sidewise, as shown by the cuts here- 
with, which will convey clearly the idea of the method of fall- 
ing. Upon ordinary self restoring drop boards, should the frame 
be jarred, or should the operator accidently strike the face of 
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DROP, FRONT AND BACK VIEW. 


the board with the tip of a plug, in place of entering the jack 
as intended, she is liable by accident to jar the board, drop the 
shutters and be unable to determine whether the calls were actual 
or only apparent. In the Eureka Express this cannot happen, 
for the action of the drops is such that they are held so rigid 
and firm, in their position, and the magnet must be magnetized 
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before it will actuate the armature and release the drop so that 
it may fall. 

After a call has been made and the drop has fallen, the opera- 
tor picks a plug, and the same movement, when she inserts the 
plug into the jack, also throws the operator’s set into connection 
with the subscriber making the call. In consequence, the oper- 
ator does not have to move the listening cam to complete her 
circuit, as that is established immediately by the insertion of the 
plug. After learning the number desired, she takes the mate of 
the plug used and inserts it in the jack of the drop to which con- 
nection is desired. This same movement establishes the circuit 
and by turning the operator’s cam to the right rings the sub- 
scriber wanted without, in any way, ringing back into the first 
subscriber’s ear. 

After the above operation, by a slight movement of the opera- 
tor’s cam to the left, this throws the operator’s set out of the 
circuit. The insertion of the plugs cuts out the main line drops 
and cuts in a high wound bridged automatic restore clearout 
drop. At any time, should the operator desire to learn if the 
lines are busy, a slight movement on the switching circuit will 
throw her in circuit. When disconnection is desired, the ring 
off from either side will drop the clearout drop of the circuit, 
and the operator now restores her operator’s cam to its normal 
position, which automatically mechanically restores the ring off 
drop. Each ring off is self contained in a hard rubber case, 
with its own operator’s cam, a new special feature, and is easily 
accessible at any time. 

This Eureka Express board is perfect in all details of electrical 
and mechanical construction. The quality of the material used 
in its construction, is of the highest grade attainable, and the 
mechanical accuracy and finish, as well as the durability, of 
each component part gives the apparatus long life under the 
most severe use. It is composed of a few parts, and con- 
tains only one simple, strong, German silver spring, strongly 
built and is guaranteed to withstand years of wear and service. 

The plugs are strong and have no springs whatsoever, and 
care has been taken that all the working parts of the drops are 
built so that they may not easily get out of order. In the re- 
moval of a drop from the board, for inspection, and the cleaning 
thereof, no tools are necessary, as the loosening of one thumb 
nut releases the jack and drop complete from the front of the 
board. The connections to the line points are not made by 
any spring connections, but by a firm positive contact and lock- 
ing device. The night bell is positive in its action, and con- 
nection is firmly made in a way that cannot fail to work in every 
instance. 

All windings of the coils are with silk covered wire through- 
out, and hard rubber is provided in all cases for insulation. The 
drops are very sensitive to the influence of magneto currents. 
The front rubber pieces of the drops are highly finished and the 
entire workmanship and material are as fine as can be made. 
The Eureka Company will cheerfully furnish any additional in- 
formation that may be desired, upon this board. 


Some Foreign Business of the Westinghouse 
Electric and Mfg. Co. 


The foreign business of the Westinghouse Electric & Mfg. Co. 
is now larger than it has ever been before in the history of that 
company and at the present time there are orders for electrical 
machinery from abroad, in the factory at East Pittsburg, amount- 
ing to hundreds of thousands of dollars. 

The London office of the company has recently secured a 
number of important contracts for electric railway apparatus 
from some of the larger cities in England, among which the fol- 
lowing may be mentioned: For the Hull Tramway Corporation, 
92 electric railway motors to equip 45 cars and one track sweep- 
er; for the Halifax Tramway Corporation 12 motors to equip 

6 cars; for the Bradford Tramway Company 48 motors to equip 
24 cars; for the city of Norwich 80 motors to equip 40 electric 
cars and four electric generators to be installed in the power 
house of the Norwich Tramway Corporation to generate the 
electric current for the operation of these cars; for the city of 
Coventry—the great bicycle headquarters of England—zo motors 
to equip 10 cars, and two power generators; and for the well- 
known seaport city of Plymouth to motors and two power gen- 
erators are being manufactured for the operation of the local 
tramways. This makes a total of 262 electric railway motors 
and eight generators now under construction for England, which 
is the best evidence of the fact that American manufacture is 
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constantly gaining favor in Europe and owing to the better class 
of material and workmanship is often used in preference to home 
productions. 


Chas. J. Bogue’s Projectors and Focusing Lamps. 


M R. CHAS. J. BOGUE, 213- 

215 Centre st., New York, is 
issuing a number of new pamphlets 
illustrating hisline of projectors and 
focusing lamps, in which he has 
recently introduced many new and 
valuable improvements. The line of 
projectors is most complete, com- 
prising all sizes from the 8-inch 
taking I0 amperes, giving a beam 
of light effective at a distance of 
half a mile up to 32-inch diameter, 
taking 10 amperes, giving a beam 
a beam six miles and over. The 
utmost care and attention is given 
to the selection of the mirrors 


used in these projectors. They 
are imported especially for this 
apparatus, and are of the very 


best quality made. Two types of 
mirrors are used and may be or- 
dered, either the parabolic, which 
is the same as used in the English 
and French navies, or the Mangin 
mirror. When the beam of light 
is required to spread laterally only 
the depth remaining the same, a 
divergent lens is supplied attached 
tothe front door. This lens is large- 
ly used by all navies. Mr. Bogue’s 
system of controlling the motions 
of the lamp when at a distance from 
the operator, is simple and efficient. 
The apparatus can be placed on the 
top of the pilot house, and the pilot has complete control of the 
light. 

The automatic focusing lamps provide for the carbons feed- 
ing horizontally, and the arc is in correct focus for the mirror 
without the slightest variation. Suitable arrangements are pro- 
vided to enable the operator to spread or contract the beam as 
occasion requires. The apparatus is made in various styles, in 
polished brass or in aluminum or in japanned iron, all having 
copper doors and trimmings; and in any height of standard to 
suit requirements. The same automatic focusing lamp mount- 
ed on a telescopic stand and fitted with a shade is in great de- 
mand by photo-engravers for all kinds of studio and process 
work, photographic and blue printing and for all kinds of the- 
atrical stage scenic effects. The lamp works equally well on 
either direct or alternating circuit. 

The third type of lamp to complete this line is the hand feed 
lamp for either alternating and direct current, and is also largely 
used for photographic and blue printing, and for stereopticons, 
magic lanterns and any other kind of projection; and for theatri- 
cal scenic effects, there are supplied balcony reflectors, lens box, 
chasers, spot lights, olivette boxes, etc. 

Mr. Bogue has a large shop fitted with the highest class ma- 
chinery and fully equipped to handle any contracts, for complete 
marine electrical outfits, dynamos and motors and repair work 
generally, and has had long and varied experience in lamp con- 
struction work. 


———— 


Gordon Battery Co., New York. 


We are informed from a reliable source that the business of 
the Gordon Battery Co. is rapidly increasing, and friends of the 
company will be pleased to hear that they will declare imme- 
diately a semi-annual dividend of four per cent. on the preferred 
stock from the net earnings of the six months ending January 
I, 1899. 

eee cells are fast being introduced into the telephone field 
and fire alarm service of the country. A majority of the railroads 
have adopted the Gordon cell for the operation of signals, and 
thousands are daily in use. : 
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Holtzer-Cabot Electric Company’s Multipolar 
Dynamos and Motors. 


12 designing a new line of multipolar dynamos and motors, 

it has been the object of the Holtzer-Cabot Electric Com- 
pany, Boston (Brookline), Mass., to produce a machine, simple, 
efficient and at the same time pleasing to the eye, no expense 
having been spared in the use of the best of material and work- 
manship. By adopting the form of machine shown herewith, 
they have been able to attain slower speed and at the same time 
higher efficiency than has been possible with the best form 
of bipolar machines. 

They have combined with these machines a housing desirable 
for motors located in dusty places; a front section of this is 
detachable by loosening two thumb screws. This is distinctly 
new and claimed to be far superior to the hand hole methods 
generally used. 

The frames are constructed of soft iron combined with steel 
magnet cores, making a combination superior to any other. 
The field coils are form wound, easily removable in case of 
accident. The pedestals and bearings are removable, allowing 
the armatures to be taken out without disconnecting the machine. 
All bearings are self-oiling and self-align ng, easily removable, 
and made of the best phosphor bronze. 

In constructing the armatures most manufacturers mount the 
discs directly on the shaft, and for a machine of any size 
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HOLTZER-CABOT TYPE M. P. MOTOR, ENCLOSED. 


there is very little ventilation; and with this construction, com- 
bined with a few slots as is generally used, the armature has 
often proved very defective. To overcome this, the company 
use a larger armature, a larger number of slots and mount the 
discs on a spider, which is provided with brass keys. With this 
construction, the shaft, which is made of the best crubible steel 
and ground to gauge, is easily taken out without disconnecting 
anything. 

The commutators, which are built up of pure copper, are 
large in diameter, short, and mounted from the under side, 
making it impossible for the bars to loosen or buckle. The 
“rises” are ventilated, and should there, through negligence, be 
excessive heat, it would cause no loosening of connections. The 
armature windings are all form wound, thoroughly insulated 
and baked before and after assembling, which makes this part 
of the machine almost indestructible. 

The brush holders used with these motors and dynamos, and 
shown in the illustration, ensure freedom from trouble from the 
commutator, as they will convey the maximum current noise- 
lessly and with less heating than is possible with any of the 
box type or other forms depending on frictional contact be- 
tween the carbon and metal. 
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The machines will in all cases carry their full rated load, or 
any other variation between no load and full load, without 
sparking and without shifting brushes. The ample contact sur- 
face and improved brush holder ensure cool running even under 
heavy overloads. 

The full load commercial efficiency of these machines varies 
from 83 to 94 per cent., according to size, with a correspond- 
ingly high efficiency on light loads. They will in all cases 
carry their full rated load without the temperature rising in any 
part more than 50 degrees F. above the surrounding air, for the 
enclosed type, and 4o degrees for the open frames. 

The armature is carefully balanced both before and after the 
coils are assembled, ensuring quiet and steady running at all 
speeds. A sub-base of new design has been adopted in the 
smaller sizes, combining sliding rails and oil pan with clamping 
bolts, while in the larger sizes, independent sliding rails are 
used. 

For elevator and other work of a similar character, these 
motors are so wound that they will start under a heavy overload 
without any excessive operating current. This is a decided ad- 
vantage, when it is considered that many motors require double 
the operating current to start them. 

The dynamos and motors are made in a large number of 
sizes and of greatly varying capacity, all of which are fully ex- 
plained in Bulletins 101 and 102, lately issued by the company. 
These excellent bulletins will be sent to anyone on application. 


Electrical Magic Lantern Work in America. 


N an interview with Mr. Herbert J. Riley, of the firm of 
Riley Brothers, magic lantern outfitters, 116 Beekman 
street, a few days ago, he said in effect: “Since arriving in this 
country some three years ago I have been very much impressed 
with the rapid strides electricity has taken in the United 
States, especially in my own line, that connected with the optical 
lantern. It is safe to say that six to seven years ago there were 
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not more than six arc lamps running in connection with the 
stereopticon throughout the whole of England, and our firm, al- 
though one of the largest dealers in these goods, was never 
asked for a light of this kind. About five years ago we did in- 
troduce a 250 c. p. incandescent bulb for use in the magic lan- 
tern, but would you believe it, although advertised and illus- 
trated in our catalogues for two years, we never sold one. You 
will naturally ask the question, “Why?” This is easily ex- 
plained, as you know soon after the invention of the arc lamp 
London took the matter up and lighted its streets with elec- 
tricity, but finding the system then more expensive than gas, - 
it was replaced by the latter, thus the smaller cities were dis- 
couraged, and it was a long time before electricity was to be 
obtained in the majority of our towns and cities. 

“Bradford and Leeds were two of the first to put up a plant, 
and, of course, we followed suit with lamps to light up the 
stereopticon. Since coming to this country, however, we have 
made a special study of this kind of light for the stereopticon, 
and have been very successful in introducing two patterns of 
hand feed lamps which run equally well on either alternating 
or direct current. Of these we have sold an enormous quantity 
and are supplying the trade as well as retail customers. Our 
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‘carbon holder is (as you know) simplicity itself, allowing the 
shifting of same at any time without the inconvenience and an- 
inoyance of handling a red hot screw. 

“As to our adjustable resistance suitable for any current, we 
get nothing but praise for this piece of apparatus from every 
one; it is almost an impossibility to burn it out. It is made of 
the very best Krupp wire and in such a form that it is light and 
portable and takes up very little space indeed. 

“When it comes to automatic lamps, we make two kinds; one 
with the scissors pattern feed, the other with the direct vertical 
feed, the latter being the best for photo-engraving purposes. 
These are the lamps which were used on election night to throw 
up the returns for the New York ‘Journal,’ ‘Times,’ and 
‘Tribune.’ 

“Our kineoptoscope, or moving picture machine, is selling 
better than ever since the price was reduced to $75, and our cus- 
tomers tell us it is the best and steadiest machine on the mar- 
ket. In about a week we expect to put on exhibition in New 
York an apparatus which, with our Lawson saturator will do 
away with cylinders or gas tanks altogether, the oxygen being 
automatically produced as the lecture proceeds. The apparatus 
is simple and efficient, and will run any length of time desired. 
This is going to revolutionize lantern operating, and is already 
giving us a great deal of work answering letters respecting the 
working of same. We are preparing for a big demand, and are 
booking orders in rotation to be filled in the same manner when 
we receive the machines from abroad. 

“We have also made a special effort to get the trade of slide 
making from prints and engravings for lecturers, and have been 
very successful in obtaining work from some of the foremost 
lecturers of the day. We take special pains with all scientific 
subjects, and aim at a pure white ground and black outlines as 
essential in a diagram or outline drawing, and we are not afraid 
of competing with anybody in this kind of work. We have just 
published our new catalogue of 244 pages, which we shall be 
glad to send to any of your readers, together with our hire and 
war lists, who are interested in these goods.” 


The Dicke Ball Bearing Pay Out Reel. 


HE Dicke reel is the only one of its kind manufactured. The 
novel and valuable feature is the method of suporting the 
circular platiorm upon which the wire is placed. In the accom- 
panying illustration, two of the cross-arms of the reel are cut 
‘away so as to give a good view of the truncated cone, on top 
of which can be seen a number of small balls. The reel revolves 
upon these balls, reducing the friction to a minimum. In practi- 
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cal work, the friction is inappreciable, and whether the load be 
heavy or light, there seems to be no increase necessary in the 
effort to operate the reel. 

The reel is manufactured out of the best white oak; is strongly 
mortised, ironed and bolted. The balls and bearings are made 
of tempered steel and will stand much use. The Western Elec- 
tric Company, of New York and Chicago, are the exclusive 
agents for the sale of this reel in the United States. 


JOHN KAMMER CO., 176-178 Indiana street, Chicago, 
report that their “New Rival’ incandescent lamp recently an- 
nounced in The Electrical Engineer is meeting with instan- 
taneous and unbounded success in all branches of the trade, and 
that business coming in somewhat livelier than anticipated, they 
are having some difficulty in keeping up with orders. 
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E. G. Bernard Direct Connected Marine Set. 


W* illustrate herewith a type of plant which has found favor 
among the officers of the Navy Department, and has 
been installed in some of the smaller vessels of the navy. The 
dynamo is direct-connected, multipolar, and manufactured by the 
E. G. Bernard Company, Troy, N. Y., and the outfit is similar 
to the one installed by it on the United States steamer “Man- 
grove,” and the one more recently installed on the U. S. Coast 
Survey steamer ‘Blake.’ The officers of the “Blake,” it is 
stated, are very much pleased with the plant, which operates so 
smoothly that a person standing 10 feet away from the engine, 
when it is running, can hear no noise from it. The E. G. 
Bernard Company has just started installing a similar plant on 
the coast survey steamer ‘Pathfinder,’ which the Government 
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is building to send to Alaska. These two plants are thor- 
oughly up-to-date in design, and complete in every respect. 
They include searchlight and other modern appliances, such as 
electric ventilating fans for the ward room, staterooms and 
cabins. 

The Bernard Co. states that it secured the contract for these 
plants simply through the satisfactory results obtained on the 
“Mangrove” and “Vixen.” The dynamo runs at 550 r. p. m. 
It is of the four-pole type, the armature and commutator having 
a large radiating surface, which keeps the temperature down to 
an exceedingly low degree. The engine and dynamo base, in- 
cluding the outboard bearing, is one casting. 


Aluminium Wire for the Far West. 


The Pittsburgh Reduction Company, of Pittsburgh, manu- 
facturers of pure aluminum, with works at New Kensington, 
Pa., and Niagara Falls., N. Y., have recetved an order for 
aluminum for a new telegraph and telephone line to be erected 
in Manila, in the Philippine Islands. The order came through 
Saale & Co., of Yokohama, who are agents in Japan for the 
Pittsburgh Reduction Company. The order consists of about 
25 miles of telephone wire about ¥% inch in diameter. The line 
will be built through the city of Manila proper, and will connect 
with Cavite. 


MR. EDWARD A. BRUCE, of Fitchburg, Mass., formerly 
with the Kimball Electric Co., has formed the firm of Bruce, 
Hebbard Electric Co., which will carry on operations in that 
city. 
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Static Machines and the X-Ray. 


q Bee use of the static machine for the production of the 
X-Ray is meeting with general approval on account of 
the ease and quickness of manipulation. While the cost of a 
large Ruhmkroff coil and of a static machine is closely approxi- 
mate, the percentage of first class results is said to be largely 
in favor of the latter, and in more than one respect, for the dan- 
ger of burning the patient during examination, the breakage 
of tubes, and the destruction of coils by overheating, are not 
incident to the use of the static machine. Static electricity, it is 
said, has not the physical properties of carrying foreign material 
into the depths of tissue so readily as the other current. Static 
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electricity gives only the high voltage with low amperage, while 
the other being productive of both high forces, may be an unne- 
cessarily dangerous form of current. 

The static machines manufactured by the Waite & Bartlett 
Manufacturing Company, of New York city, whose announce- 
ment appears in this issue, are constructed with a special adapta- 
bility for the production of the X-Rays; and in the selection of 
such an instrument it is of prime importance to purchase one, the 
mechanism of which will enable the operator to concentrate its 
power on given points, as well as to know that the machine will 
work independently of atmospheric conditions. 


Wheeler Reflectors. 


The Wheeler Reflector Co., of Washington street, Boston, 
have an enviable reputation in the home and export trade, for 
their reflectors adapted to all kinds of illuminants and used for 
all varieties of lighting. The many problems presented by 
questions of correct illumination have been successfully dealt with 
through a long series of years, and the Wheeler Co. has in- 
numerable triumphs to which it can point in this difficult field 
of work. Their catalogues include reflectors of endless variety 
and utility, and new wants as they arise are carefully studied 
and met. 

The Wheeler Co. report an increased volume of trade and 
business in 1898 over any preceding year, and in their opinion 
there is every indication of a prosperous business in their branch 
of the electrical field in 1899. 


Two Complete Telephone Sets for Five Dollars. 


Note was made in these pages last week as to the formation 
of the Russell-Tomlinson Electric Co., who have opened head- 
quarters at 41 Cortlandt street, New York City. For some time 
past this company has been building telephone apparatus and 
doing a large private line business in New England. It has now 
carried out plans for the manufacture of its apparatus on a more 
extensive scale than ever, and it is marketing some of its special- 
ties at prices that are simply marvelous in view of the ornate 
finish and mechanical excellence of the goods. Its “New Stand- 
ard” telephones, for example, are wonderful for style and solid- 
ity. ,and having carefully examined them ourselves, we must 
confess that we are deeply impressed with the skill and economy 


that enables the manufacturer to offer two such _ per- 
fectly working telephone sets for the absurdly small 
sum of $5. All the parts are nickel plated, and the transmitter 


sections are carried compactly on the front of the box. The 
transmitter is of the coal grain type, with an extra metal disc to 
prevent any damage to the diaphragm portion by intrusive pen- 
cils or malicious fingers. The receivers are of the watch case 
form, very neatly and substantially made. Any ordinary form of 
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telephone battery can be used. The “New Standard,” which 
are loud talkers, handsome in design, small and compact, and 
simple in construction, are guaranteed to work perfectly on lines 
up to 2,000 feet or less. 

At some other time we shall take the opportunity to describe 
and illustrate the apparatus of the company intended for divers. 
other and special uses. For the present it will suffice to say that 
the Russell-Tomlinson Co. has fine references, issues an ad- 
mirable illustrated catalogue, and desires to secure competent 
and aggressive agents. 


The “ Eschwei” Enclosed Arc Lamp. 


A NEW enclosed arc lamp, possessing many admirable and. 

several novel features, which reduce its working mechan- 
ism to extreme simplicity, has recently been placed on the mar- 
ket by the Universal Electric Pull Socket and Switch Company,. 
35 South William street, New York. The lamp shown closed 
and open in the illustrations, only measures 27 inches in length 
and is made in various ornamental and plain finishes to suit the 
taste of the purchaser. As stated above, the lamp has very few 
moving parts, and those which require moving are made strong, 
durable and simple. The operation. of trimming is reduced to: 
a minimum, the negative holder being taken out by loosening 
a winged screw. The inner globe need not be removed when 
the lamp is being trimmed, which means a great saving in time. 
The inner bulb is also placed in position before trimming the 
lamp, which is an advantage easily recognized and appreciated. 
The upper car- 
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bon is supported by a clamp sliding along two rods which act 
as guides and also as the conducting portion of the lamp frame. 
They are insulated from the rest of the frame by mica. The 
gas check, supported on the upper portion of the negative frame, 
makes a ground joint which is ‘always kept tight by its own 
weight. The positive carbon is controlled by a lever ring switch 
of very simple and novel construction, controlled and regulated 
by a tension spring. The clutch rod is fastened to a diaphragm 
of iron which prevents the jumping of the arc, as has been de- 
termined by a long series of careful experiments. A solid iron 
core is used, which has a very effective air valve for giving a 
steady movement to the feeding mechanism and preventing the 
breaking of the arc at starting. It also does away with dash 
pots. A set screw and jam nut on the diaphragm are for the 
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purpose of adjusting the arc for different voltages. At the top 
of the lamp is the usual resistance coil neatly coiled on porce- 
lain knobs. The current is led to the upper carbon by a flexible 
cord, The lamp, which is very attractive in appearance, is made 
for all commercial voltages and currents. It is recommended 
for low ceilings on account of its small height. A large number 
of these lamps have already been installed and have always given 
entire satisfaction. The members of the firm are L. Stirn, C 
Eschwei, M. Duklauer and G. F. Eschwei. 


Meyrowitz-Vetter Electro-Medical Apparatus. 


Of the various means employed in the production of the 

electric current, the first to be of any practical value was 
the liquid cell; and of all the cells with which experiments were 
conducted, it was finally found that the Leclanche form of bat- 
tery possessed the greatest constancy. J. C. Vetter & Co. (E. 
B. Meyrowitz, Successor) were first to make use of these cells 
in the construction of their apparatus; there was, however, not 
only the objection that the electrolyte was a liquid, but there 
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was also their great bulk and consequent lack of portability. 
When the need of a portable cell, which should also be dry (by 
reason of climatic and other conditions rendering it impossible 
to employ wet cells), made itself felt, this firm conducted a 
series of experiments which finally led to the production of a 
dry cell, which, while embodying the component parts of the 
Leclanche cell, together with its lasting qualities, had also the 
advantage of being portable. It was highly reported on at the 
World’s Fair. 

At the same time it became necessary to provide controlling 
devices, for the scientific application of the electric current, and 
the “Carbon Current Controller” and the “Standard Mil-am- 
Meter” were the result. These instruments are employed in all 
the Vetter apparatus at the present time, and are admitted to be 
the best of their kind in the field of electro-therapeutics. 

’ The general introduction of the electric current into offices 
throughout the country (more particularly in hospitals and sani- 
tariums where local plants are in use), has created a demand for 
controlling devices by which the dynamo current may be em- 
ployed with equal safety and scientific accuracy. The difficulties 
met with in this case were the high amperage and great voltage 
of such a current. All the Vetter apparatus is so constructed as 
to absolutely limit the amperage obtainable, and also to reduce 
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the voltage in such a manner that a current in single volts, from 
I to 110, can be obtained, and this current again be controlled 
so as to reduce the amperage to the fraction of a milliampere. 

One of the most popular electrical devices manufactured by 
this firm is the Vetter current tap. This simple device will be 
found useful wherever the constant current is employed for 
lighting purposes, as it is designed to facilitate the transmission 
of the electric light or power to any desired point in the 
vicinity of the fixture, without the loss of the lamp at the point 
where the current is taken. As the name indicates, it “taps” 
the current, and does it in so simple a manner that a novice can 
use it without the slightest difficulty. The current tap is made in 
two styles, viz., parallel and series. 

It is obvious that this device can be used for a variety of pur- 
poses, such as office use, factory use, in the sick room, by physi- 
cians in their office, for charging storage batteries, for charging 
bicycle batteries, etc. Full directions are given for all such 
work. 

For a number of years, Mr. Meyrowitz was the managing 
and financial partner of the firm of J. C. Vetter & Co., and upon 
the dissolution of this firm by limitation on November 1, 1897, 
the entire assets, including all the patents, were acquired by him, 
and incorporated as the electrical department of the firm of E. 
B. Meyrowitz, with stores at 104 East 23d street, and 123 West 
42d street, New York, also at Minneapolis and St. Paul. It is 
confidently believed that the amalgamation of this department 
with the other scientific branches of this firm will tend to place 
at the disposal of the medical profession a wide range of electro- 
medical apparatus of the greatest accuracy and highest grade of 
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mechanical construction. Their newly issued illustrated 73-page 
catalogue will be sent free upon request. 


Standard Underground Cable Co. 


The Standard Underground Cable Company, of Pittsburg, 
Pa., are presenting to their friends a very neat flexible 
celluloid foot rule and wire gauge, and ask their friends to 
remember that they are on earth, while millions of feet of their 
cable are under it. 


Electric Power in the Dixon Pencil Factory. 


The Joseph Dixon Crucible Co., Jersey City, N. J., have an 
electric power plant running for an addition to their pencil fac- 
tory. The addition is three stories, 90 feet in length and 4o feet 
in width. In the main factory is a Crocker-Wheeler generator 
which develops 22%4 k. w., 250 volts and 91 amperes. The cur- 
rent is conveyed to the addition about 200 feet distant, where 
there is a 5 h. p. motor on each floor. Each motor runs at 900 
revolutions per minute, taking «19 amperes, and is compound 
wound. Probably other motors will be put in, up to the limit 
of the generator. 
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Zimdars & Hunt Voltmeter Switch. 


WE illustrate herewith a voltmeter switch which is rapidly 

coming into favor with engineers and contractors, for 
‘switchboard use. This article, as will be seen, embodies many 
distinctive features. All contacts, connections, etc., are mounted 
on a separate slab of slate, which is located at the back of the 
switchboard. From this a rod passes to the front of the switch- 
board and has attached to it the operating handle, which carries 
an indicating pointer over a suitably lettered dial plate. The 
parts of these switches are all independently susceptible of the 


ZIMDARS & HUNT VOLTMETER SWITCH. 


finest adjustment by nuts and screws specially provided for the 
purpose, before or after the switch is in place. The main points 
in the design are clearly shown in the illustration and need no 
further comment. Great attention has been given to details, 
and these switches do not require constant tinkering to keep 
them in operating condition after they have been installed. 

The voltmeter switches are regularly made up to 30 circuits, 
and the differential galvanometer switches up to 8 pairs of cir- 
cuits. They are made of greater range upon special order. 

The manufacturers, Zimdars & Hunt, 127 Fifth avenue, New 
York, will furnish further particulars and prices upon request. 


Anchor Co’s Electric Hardware. 


HE makers of house hardware alive to their best interests 
elaborate frequently on stock designs, and the evolution 
of these fittings from the plain face plates and door knobs of a 


ORNAMENTAL PUSH BUTTON SWITCHES. 


few years ago to the handsome designs of the present is a study 
not absolutely devoid of interest. Both the architect and his 
client in selecting building material pay considerable attention 
to this element, and would as soon think of putting plain hard- 
ware in a building of any pretensions as a thatched roof on a 
‘Sky-scraper. Handsome residences and office buildings now 
require the best material, and the designs of the fittings are 
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always in keeping with the decorations, except in one particular, 
the. face plates for flush switches. 

There is no reason now for this, as. the acehee Electric Co. 
have a set of designs for their push button switches made up to 
match the hardware of most of the prominent manufacturers 
of these goods. Some of these designs are shown in their cata- 
logue, and if need be they are in a position to furnish special 
designs to order. This is a feature highly commendable and in 
keeping with the enterprise of this firm. 


Chicago Rheostat Co.’s Motor Speed Regulator. 


HE CHICAGO RHEOSTAT COmPpANY have placed on 
the market a motor speed regulating rheostat having some 

very attractive features. The resistance is of the open coil type, 
arranged with great compactness, at the same time admitting 
of the freest ventilation. The arrangement is such that upon an 
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interruption of the current, the entire resistance of the box is 
immediately inserted and the circuit opened, this action taking 
place with the lever at any. point. 

Special attention is directed to the device for retaining the 
arm in position. It consists of a steel strap brake, operated by 
an electromagnet, and the arrangement.is such that the arm is 
firmly held on any desired contact, and resists all efforts to jar 
it out of position, at the same time the arm may be readily 
moved across the contacts. The amount of energy required in 
the electromagnet is trifling and the release is positive and 
instantaneous. When desired the fronts are so constructed as 
to introduce resistance into the field circuit after having cut 
all resistance out of the armature circuit.- The connections can 
also be so arranged that, with compound motors, the series coils 
may be ut out in one or a number of steps, as desired. In 
each case the automatic release action takes place from every 
point. 

The Chicago Rheostat Company report that they have these 
speed regulators in use in all voltages and up to 300 amperes 
carrying capacity, and they have given the most perfect satis- 
faction in every case. An insulation resistance of one megohm 
is guaranteed between the resistance wire and the frame. 

The well-known excellences of this company’s products 
make it unnecessary to mention the general character of the 
workmanship and finish. 


MR. MAXWELL S. COOLEY, former chief electrical en- 
gineer at Clinton Prison, Dannemora, N. Y., has secured the 
position of chief steam engineer at the Collings State Institu- 
tion, Gowanda, N. Y. Mr. Robert G. Elliott has been ap- 
pointed to the position vacated by Mr. Cooley. 
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Pringle’s ‘‘New Style” Receptacle. 


GOME time ago, Mr. W. T. Pringle, 1026-28 Filbert street, 

Philadelphia, Pa., introduced the Chapman receptacle and 
plug, which has made its way into fame and popularity. He is now 
bringing out a new style, which is illustrated herewith, and 
which is intended to overcome the few deficiencies existing, or 
supposed to exist, in the old style. Contractors have often been 
confronted, for example, with the problem of inserting a 21%4- 
inch receptacle in a 2-inch partition space. The Pringle new 
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style overcomes this by being less than 1%4 inches deep. An- 
other feature of inconvenience in the old style was the trouble 
experienced by some people in pushing the slack wire back into 
the wall. This is overcome in the new style, it having face con- 
nections. There is no necessity to handle the face plate and 
thus perhaps spoil it while connecting it, as the plate can be 
removed, and after the wiring is all finished it can be put on, and 
there is a more creditable and clean looking job 1n the ena. 

Mr. Pringle states that in spite of the various improvements 
and general better effect, there is no advance in price. 


Chicago Rheostat Co. Abroad. 


The Chicago Rheostat Company report the placing of their 
agency for England and the Continent with the General Elec- 
tric Company, Limited, of 69-88 Queen Victoria street, E. Lon- 
don. Mr. M. Bevis, general manager for this company, during 
his recent visit to this country, investigated this company’s pro- 
ducts, and has since been favoring them with large orders which 
has resulted in their acceptance of the agency. The General 
Electric Company will shortly issue a special pamphlet descrip- 
tive of the Chicago Rheostat Company’s product. Inquiries and 
orders for these well known rheostats from European customers 
should be addressed to the London office. 

The Chicago Rheostat Company are to be congratulated upon 
obtaining this excellent outlet for their product. 


The ‘‘New Standard” Dry Cell. 


Considering the fact that the manufacturer of the well-known 
“Exeter” and ‘‘Mesco” dry cells has sold over 1,250,000 of them 
in a period of eight years, it can be assumed with certainty 
that any similar product by the same maker must be reliable and 
durable. And with the above record as a backing, Mr. William 


Roche, 259 Greenwich street, New York, advertises his “New 


Standard” dry battery, which he claims is the strongest, quick- 
est recuperating, most durable, and most reliable cell on the 
market. Already 207,000 of these cells have been sold in nine 
months, and they are still being disposed of at the same rate. 
Many of the cells were used by the U. S. Navy for use in the 
late war.. Only the best material is used in the cells, and every 
cell is tested before being sent out. It is particularly adapted 
for electro-medical apparatus, dental surgery, gas lighting, gas 
or gasoline engine ignition, railroad signals, burglar alarms, in 
fact for all open circuit work. It is claimed that they “don’t” 
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rundown on the shelf, and ‘“won’t” flow at the top if used a 
little. The e. m. f. of the cell is from-.1.55 to 1.65 volts, and the 
current from 8 to 22 amperes. It is manufactured in numerous 
sizes to suit the requirements of service. 


Whitney Instruments of Precision. 


Wises Whitney Electrical Instrument Company, of Penacook, 
N. H., who are the manufacturers of the vest pocket 
voltmeter, which is illustrated in this article, are meeting with 
gratifying success in the sale of the instrument. The principle 
of construction is the well known permanent magnet form which 
insures a powerful and uniform magnetic field, thus giving a 
uniform scale throughout the entire range. 

The instrument has been very favorably received by telephone 
and telegraph men, superintendents of fire alarm systems, as well 
as central station managers and manufacturers of electrical ap- 
paratus, in fact, there is hardly an individual interested in the 
electrical industry either directly or indirectly who does not have 
occasion at one time or other to use just such an instrument, 


£ 


WHITNEY POCKET VOLTMETER. 


and it takes up so little room that it is no trouble whatever to 
carry it on the person all the time. Their standard line of in- 
struments are also growing in favor and they have received a 
great many exceptionally good orders within the past two 
months from some of the largest educational institutions in the 
United States and Canada. During the past few months they 
have made a number of important improvements in their ‘‘Port- 
able Bridge” set and this apparatus on account of its excep- 
tionally low price is deservedly popular with telephone men and 
in fact all who have occasion to use such an instrument. Their 
line of switchboard instruments is already well known and 
growing in favor every day with station men, and the company 
in order to maintain the reputation which they have made for 
themselves during the past five years are now at work on other 
types of instruments which they expect to commence manufac- 
turing in the not very distant future. 


THE ELECTRICAL APPLIANCE CO., Chicago, havetaken 
the selling agency for the “Two Ball Lamp Adjuster,” which is 
illustrated elsewhere in our pages. Great claims are made for 
this adjuster as to simplicity, durability, etc. There being no 
springs nor special mechanism used in the device, it cannot get 
out of order, and it is practically indestructible. It is inexpensive 
and at the same time ornamental and will undoubtedly very 
largely displace similar devices which depend upon springs and 
other mechanism. 


MR. H. A. MAY, manufacturers’ agent for electric light and 
railway supplies, has secured better and larger quarters in Syra- 
cuse, N. Y., by his removal to 347 West Fayette street, where 
his stock has been increased and where any orders relating to 
electrical merchandise will be filled promptly at bottom prices. 
He invites inquiries. 
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Correspondence Instruction the World Over. 


One of the most decided needs of the times has been met in 
a most efficient and useful manner by The Electrical Engineer 
Institute of Correspondence Instruction, which, having under- 
taken the instruction by mail of ambitious workers in the elec- 
trical field, now counts among its students, citizens of almost 
every civilized community on the face of the globe. 

The Institute is finding particular favor in foreign countries, 
and it invites all who are interested in the study of electrical 
engineering to communicate freely with the management at the 
home offices, 120 Liberty street, New York, U. S. A. The 
Institute will send free upon request to any one interested, two of 
its interesting publications respectively entitled “Can I Become 
an Electrical Engineer?’ and “The Electrical Marvels of Our 
Times.” For copies, Dept. VI., The Electrical Kngineer In- 
stitute, 120 Liberty street, New York City, should be addressed. 
A descriptive advertisement of the Institute can be found in 
this issue. 


The Factory of the Standard Thermometer and 
Electric Company, Peabody, Mass. 


AN building occupied by this company, situated on the 
Square in Peabody, close to the heart of the town, was 
built about fifty years ago by the grandfather of the principal 
owners of the company. It has been occupied by the Standard 
Thermometer and Electric Co., and by its predecessor, the 
Standard Thermometer Co., for the last fifteen years. All of 
this time the manufacture of thermometers has been prosecuted, 
and for the last nine years the company has been making arc 
lamps. The building is fifty feet by sixty, and its four stories 
and basement are entirely occupied by the works of the com- 
pany, as well as two stories of an annex, twenty feet by forty. 
In the basement are the boiler and engine, the latter a 50-horse 
“Fitchburg.” Besides these there are the blacksmith’s forge and 
the annealing and brazing forge in one corner. There are four 
dynamos in the basement, purring away all the time in their 
own glass sided room, one a 110 volt multipolar for shop light- 
ing and lamp testing, another an alternating dynamo, rigged up 
with change of speed counter in order to test out lamps of dif- 
ferent frequencies; another is a convertible 220 volt or 550 volt 
machine for testing direct current lamps of these voltages; the 
last is a series machine for either 6.8 amperes or 10 amperes or 
anything between; this is used for testing and adjusting the 
constant current lamps. 

On the other side of the basement is a line of presses and a 
drop hammer, where the drawn and punched work of the factory 
is done. There isa polishing and plating plant in the basement 
where the finishing of cases for the lamps and thermometers 
and the plating of the working parts and inside portions of the 
lamps is done. The plating current is supplied by another 
dynamo. r 

On the first, or ground floor, we find the office, which takes 
up about one-quarter of the space. The heavier lathes, drills, 
planer, etc., are on this floor, and the heavier work on the arc 
lamps is done here. Here, too, is the case making shop, where 
the arc lamp cases are made and the thermometer cases as- 
sembled. The cases for both thermometers and arc lamps are 
now made entirely at the factory, doing away with delays form- 
erly experienced when depending upon outside shops for cases. 

On the second floor the finer and lighter machines are placed, 
and back of these are spinning lathes, speed lathes, milling ma- 
chines, turret lathes, automatic screw machinery, etc., as well 
as a tool makers’ department where the special tools are made 
for the entire factory. In the annex on this floor are the japan- 
ning ovens, heated by gas and controlled by the special japan- 
ners’ oven thermometers made by the company. In the annex 
are also a small special tool room and the room where tele- 
meters are assembled and standardized. 

On the third floor is the stock 
room, and the arc lamp testing room. The stock room 
is one of the busiest places in the whole shop. Here 
all the material is received, counted, weighed or meas- 
ured, and from this room the raw material of all kinds 
goes out to the different workmen as called for. As each part, 
whether for thermometer or arc lamp, is finished, it goes back to 
the stock room and is held there till needed in the assembling 
room. Besides keeping trace of the work in progress, the stock 
keeper has to keep with each employee of the company a tool 


room, the shipping 
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account. The company own all the tools used by the men and 
allow no one to bring any tools whatever into the factory. 

The arc lamp testing room on the same floor is one of the 
most interesting places in the whole shop to the electrician. 
There are three separate switchboards in this room, one for 
alternating current, equipped with racks for testing open A. C. 
lamps and with instruments for controlling the alternating 
dynamo in the basement. The second board carries the control- 
lers for the multipolar direct current dynamo in the basement, 
used for lighting the shop and for testing the 110 volt lamps 
either open or enclosed. For the testing of enclosed are lamps 
there are ranges of drops into which the lamps can be con- 
nected and to which current can be run from either the A. C. 
board or the D. C. board at will. This diversion of current as 
well as the handling of the high tension currents, is done by 
means of the third switchboard. This board is equipped with 
a complete set of throw-over switches by which any of the 
lamps can be connected to the recording instruments or to the 
indicating voltmeters, ammeters or wattmeters at the will of the 
operator. The exact current consumption can be determined 
and the necessary adjustments made very readily. 

The company make arc lamps for all sorts of currents, open 
and enclosed. They have lamps for direct currents of 110 volts 
to 220 volts burning in multiple, for 220 volts to 550 volts burn- 
ing in series multiple, for constant current of 4 to 7 amperes, 
for alternating current of frequencies of from 7,200 alternations to 
10,000 alternations per minute, and have to be prepared to test 
them all, hence the need of the multiplied apparatus in the test- 
ing room. In addition to the current generated on the prem- 
ises, wires from the town plant are led into the testing room 
and a good many of the lamps are run on this current for con- 
tinuous records and for testing. The current being of 10,000 
alternations on the one hand, and 6.8 amperes of constant cur- 
rent on the other, the testing of these lamps can be proceeded 
with at times when the rest of the factory is shut down. This 
in rush times is a great convenience. 

The lamps are first tested until they run at the required cur- 
rent consumption without covers, then they are cased up and 
run for several hours to develop any imperfections that may 
interfere with their good working after they leave the shop. 
The latest improvements in the construction of the lamps come 
from developments of the past few years’ experience of the 
users of the lamps. They meet all the weak points that have 
been shown to exist, which as fast as discovered have been 
studied and overcome. The constant trying of new devices 
suggested for doing this is another testing room job, and more 
or less new lamps are always burning there. 

The original “Midget” lamp was at the time of first offering 
several inches shorter than any other lamp on the market burn- 
ing a twelve-inch carbon; this was done in it by putting the 
clutch directly on the carbon and doing away with the use of a 
carbon rod. This is now universal. 

On the top, or fourth floor of the building, the assembling of 
lamps and thermometers is done. The parts are sent to the 
room from the stock room as needed, and they are put together 
rapidly and skilfully by the expert workmen there. On this 
floor the winding of magnets and solenoids is also done; the 
spoolers being driven by individual motors from the 110 volt 
lighting current; this method being adopted on account of the 
instantaneous speed control possible. 

The factory is served by two elevators, one for freight and a 
small one for sending stock to and fro throughout the factory. 

The long experience in the manufacture of arc lamps by the 
Standard Thermometer and Electric Company has given them 
much information regarding the art that cannot be had in the 
general run of shops. The generally accepted success of the 
old “Ward” lamp was due in no small measure to the skill 
used in its construction by the Standard Thermometer Com- 
pany, which built them all, as well as the Kinsman and Knight 
lamps. The makers of the Upton lamps refer to the success 
of those lamps as a guarantee of the qualities of workmanship 
that can be expected in their products. 


ALBANY, N. Y. The State is paying $48,000 a year for elec- 
tric light and gas in the public buildings at Albany, its own 
plants being very defective. New plans are spoken of. 


THE BEACON LAMP CO., New Brunswick, N. J., call at- 
tention to their series lamps for all circuits and septems. 


en 
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Wagner Apparatus in Europe. 


\M[r. Ferdinand Schwedtmann, general superintendent of the 
\Wagner Electric Mfg. Company, has just returned trom a Eu- 
rupean trip in connection with the business of this company. 
li1 view of the plans being made by the company for the exten- 
sion of its business, it was deemed advisable that a general sur- 
\ey of European methods of manufacture should be made, and 
it was with this end in view that Mr. Schwedtmann made a 
trip to the leading centres of Europe. The Wagner Company is 
1.0w executing some very important contracts, which will attract 
<onsiderable attention, both in this country and abroad. As 
this work is under the engjneering and manufacturing direc- 
tion of Mr. Schwedtmann, his trip will have very material 
results. 


Jewell Standard Meters. 


An important announcement is made in this issue by the 
MeIntosh Battery & Optical Co., of 521 to 531 Wabash avenue, 
Chicago, as to their Jewell standard meters. The concern is well 
known for its high grade electro-therapeutic apparatus, and is 
putting tnis line of meters on the same level of quality and effi- 
ciency, while selling it at the lowest price ever quoted for an 
absolutely standard instrument. The instruments are milliam- 
ere meters, millivolt meters and volt meters, and are guaran- 
teed to be positively reliable for use in both vertical and hori- 
zontal positions. The construction is exceedingly rigid, fitting 
it to withstand the rough usage to which portable instruments 
are frequently subjected. This meter is of the d’Arsonval type, 
having a coil moving in the field of a permanent magnet. It 
is dead beat, and has uniformly spaced scale divisions and an 
adjustable dial, so that should the index become bent it is but 
the work of a moment to set it to zero. 

The McIntosh Co. will be glad to send an 1899 catalogue and 
to receive inquiries and correspondence on the subject of these 
meters for general and special work. 


The Orient Incandescent Lamp. 


The Orient , Electrical Company, of Youngstown, O., find 
themselves the busiest at this time that they have ever been since 
they engaged in the manufacture of incandescent lamps, being 
obliged to run overtime constantly to keep up with their orders. 
Some time ago this company decided to place upon the market 
a new lamp, and realizing that unless they could embody in this 
lamp all the essential features necessary to a strictly high grade 
lamp, that their efforts would be in vain, they went about the 
undertaking in a thorough and systematic manner. They first 
equipped their plant during the summer season of 1898, with all 
the latest and most improved instruments and appliances known 
to the lamp business. They spared neither time nor money in 
procuring these things, realizing that with old and imperfect 
equipment they could not hope to secure satisfactory results. 
While these changes in their factory equipment were being made, 
they were carrying on extensive preparations for the adoption of 
new processes in the manufacture of their lamps, many of which 
are used by no other lamp manufacturers, so that before the 
lamp season of 1898-9 commenced, they had completed and per- 
fected their arrangements, and had their new lamps thoroughly 
tested under all the varying conditions to which they might be 
subjected. The fact that the company agrees to sell these lamps 
strictly on their merits and that the demand for them is con- 
stantly increasing, attests the fact that their new iaips are a 
success in the fullest sense of the word. 


Proposals Asked for Turbines. 


Proposals for turbines for the water power electric plant of 
‘tthe Lake Superior Power Co., at Sault Ste. Marie, Mich., will 
be received until March 1, 1899. The turbines which are re- 
quired must be capable of developing in penstock units, com- 
posed of two or more turbines, with a head of 16 feet at the 
-penstock entrance and with 391 cubic feet of water per second, 
568 h. p. at the end of a shaft, which revolves 180 times per 
minute. The details of construction, type, size and number of 
the turbines are left to the bidder. The proposals are to be 
submitted to the Chief Engineer, Lake Superior Power Co., 
‘Sault Ste. Marie, Mich. 
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Rudolph Giese’s Wire Brushes. 


The firm of Rudolph Giese, 162-164 West 27th street, New 
York, is introducing into the American market an improved 
copper dynamo brush, manufactured out of chemically pure 
copper wire. The construction of these brushes is such as to 
allow a slight pressure of the brush on the commutator only, 
the brush being made out of soft, chemically pure, copper wire, 
very pliable. It will therefore not wear on the commutator in 
the least. 

This brush, properly and accurately attached to the brush holder, 
will outlast, it is claimed, at least three of the woven wire 
brushes now in use. On account of its pliability the brush is 
excellently adapted for worn-out commutators, and one of the 
principal features is that the brush does not create any sparks. 
The brushes are manufactured in any dimension desired and 
sample orders are respectfully solicited. 


National Automatic Telephone Co. 


The National Automatic Telephone Company, with business 
office in Salina, Kan., and factory at 71 West Jackson Boule- 
vard, Chicago, Ill., manufactures and sells the National Automatic 
switchboard and telephone, and guarantees them in every re- 
spect. The instruments are made of the best material. They are 
neat and handsome in appearance, all metal parts nickel-plated, 
and all wood highly polished. They are furnished in oak, wal- 
nut or rosewood. All necessary information regarding the build- 
ing and equipment of plants, installation of cables, etc., will be 
gladly furnished by the company, whose aim it is to co-operate 
with those who do business with it. The company also furnishes 
to those using the National Automatic telephone (at actual cost) 
its special lighting arresters and cut-outs, which are superior 
and the best protection for the instrument. Special arrangements 
will be made with companies or communities now using the 
other systems, who desire to replace with the new. All tele- 
phone supplies are furnished by the company at lowest prices. 
Correspondence and investigation are sclicited. . 

The company have a large number of testimonials from users 
of their apparatus and will be glad to refer parties to their cus- 
tomers. 


Phoenix Carbon Co.’s Dry Cell. 


A res, battery, which belongs to the type known as the “‘dry,”’ 
is remarkable on account of its long life, which is due to 
its construction on purely scientific principles. The walls of the 
containing vessel are sufficiently porous to allow moisture from 
the atmosphere to pass through them, and a filling is used in 
close association with the excitant, a material capable of absorb- 
ing moisture from the atmosphere. The containing vessel may 
be made in the form of a cylinder or any other desired shape. 
The material of which it is composed is carbon, provided with 
vertical ribs on the outside for strength. The carbon of this 
vessel is of the quality commonly used for the negative elements 
of batteries, which, owing to its granular nature, is very porous. 

Inside of the vessel is placed a gelatinous or semi-solid filling, 
containing an exciting material, such as sal-ammoniac, and also 
a material capable of absorbing moisture, such as chloride of 
calcium. These materials are intimately associated in the semi- 
solid mass so that any moisture absorbed by the chloride of 
calcium will be imparted to the other materials of the mixture 
and so maintain the entire mass in a moist condition. The 
positive electrode,-which is a pencil of zinc, occupies an axial 
position in the vessel and is surrounded by the semi-solid filling. 
A layer of depolarizing material of any character is situated 
between the semi-solid filling and the carbon element, at which 
location it best performs its usual functions. 

Since it is desirable to seal the top of the vessel, a cover is 
used which screws into place or interlocks with the vessel, and 
which is also made of carbon, but preferably harder and less 
porous than that of which the vessel is made. In this cover a 
metallic post is embedded and fitted with a suitable binding nut 
for a circuit terminal. The positive electrode projects centrally 
through the cover, being insulated from it by a porcelain bush- 
ing and provided at its outer end with binding posts. 

It has been shown by actual tests, we are informed, that a 
battery constructed in accordance with the above description 
remains active for a much longer period than those types of 
battery which are sealed. The increased life is due to the fact 
that the chloride of calcium in the filling draws moisture from 
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the atmosphere through the porous walls of the containing 
vessel and into the semi-solid mass, thereby maintaining the 
latter in nearly its normal and original condition. When the 
positive electrode is consumed, it is obvious that by means of 
the readily removable cover, another may be inserted, and, 
if necessary, the entire filling renewed, the containing vessel 
being retained. 

This battery is the invention of Col. S. G. Booker, of the 
Phcenix Carbon Co., of St. Louis, one of the best known and 
hardest working leaders of the electrical industry. His long fami- 
liarity with all branches of electricity, and of late years particu- 
larly with the carbon art, have equipped him admirably for 
invention and research; while those who know his push and 
energy realize that having brought out a new thing he is not 
likely to let it rest in obscurity. 


Sterling Electric Co. and the Cook Protector. 


We have the following interesting item from the Sterling 
Electric Co., of Chicago: Frank B. Cook, of the Sterling Elec- 
tric Company, Chicago, is being congratulated by his friends 
upon a recent decision of the Patent Office covering one of his 
inventions. Early in 1897 Mr. Cook brought an interference 
suit against a patent covering “Strong Current Protection,” 
issued to Frank R. McBerty, of the Western Electric Company, 
and assigned by him to the Western Electric Company. The 
case has been bitterly contested by the defendants, but a de- 
cision is now rendered by the Patent Office in Mr. Cook’s favor. 
The plaintiff was represented by Chas. C. Bulkley, of Chicago, 
and F. L. Middleton, of Washington; the defendants, by their 
regular counsel, Messrs. Barton & Brown, of Chicago. The 
protector in issue is the well-known ‘Cook” protector which 
has been largely used by the Bell Telephone Companies, and is 
now being manufactured by the Sterling Electric Company, for 
independent telephone companies. 


Electrical Work in South Africa. 


In his annual report, Consul Hollis, of Lourenco Marquez, 
speaking of the prospects for improvement in trade in the colony 
says that there is a disposition on the part of financiers of the 
Transvaal to invest money there. Already $250,000 have been 
spent by the Compagnie Générale d’Electricite, which has just 
completed an electric light station—the best equipped, Mr. Hol- 
lis says, that he has seen in South Africa. He continues: The 
buildings have all been built of hollow French brick, with iron 
beams and girders. Three large engines and six dynamos have 
been installed. All the boilers, machinery, and fittings have been 
supplied by the Fives-Lilles Company, of Rhone, France. Upon 
the iron posts that have been planted along the streets, I have, 
however, seen the marks of an English firm. This company has 
a concession for fifty years to supply electricity for light and 
power, and also for the sale of electric lamps and fittings. The 
company has already contracted with the municipal chamber 
to maintain six hundred 16 c. p. incandescent street lamps at an 
annual charge of $8,273.05 per annum. The government here, 
some time ago, gave a Belgian syndicate a concession of fifty 
years to build and operate an electric street railway. On the 
5th of October, the Belgian consul here, who represents the 
holders of the concession, submitted the plans for the said 
railway to the municipal chamber, where they were approved 
and passed the same day. By the terms of the concession, work 
on the line must begin within nine months from October 5, 1808, 
and in nine months more the line must be completed and open 
for traffic. The plans provide for about 4 miles of the overhead- 
wire street railway system. In about a month, an engineer will 
arrive from Belgium to make the preliminary surveys. 

Although Durban, Natal, is out of my consular jurisdiction, 
I do not think that it will be out of place for me to mention here 
that the Durban town council is about to appoint a commission 
of two engineers to investigate and report upon the electric 
street-railway systems of America and Europe, in order that 
they may intelligently decide upon the best system to be in- 
stalled in Durban. 


GRAND RAPIDS, MICH., is buying iron lighting towers 
from the Electric Light & Power Co. for its new city plant, 
at $400 apiece. They are forty in number and are offered below 
cost. 


[Vol. XXVII. No. 557. 


Packard Transformers and Incandescent Lamps. 


S° instructive and highly interesting are two pamphlets re- 

cently issued by the New York and Ohio Company, of 
Warren, Ohio, that we have been somewhat in doubt whether 
we would class them under catalogaies or literature. They con- 
tain matter of greatest value to the student and practicing 
engineer, and do but incidentally advertise the company’s well- 
known products. One of the pamphlets contains an admirable 
and very instructive article on ‘Transformers and Their Profit- 
able Use,” by Prof. Dugald C. Jackson. The author treats the 
subject under 28 separate subheads, some of which are: Trans- 
formers in Long-hour Stations; The Short-hour Station; Trans- 
former Losses in General; Features to be Looked After; The 
Strength of Insulation; Central Stations; Antiquated Types; 
Keeping of Records; Mechanical Construction; Modern Trans- 
formers; Transformer Regulation; Raising the Pressure; Re- 
placing Old Transformers; Transformers of Standard Manu- 
facture; Core Losses, Aging of Iron; The Heating Limit; and 
The Profitable Use of Transformers. It is a splendid exposition 
of modern practice, and the Professor’s final advice is: (1) Use 
large units; (2) use large modern units, and (3) use only the 
best large modern units. The article is profusely illustrated by 
beautiful half-tone illustrations, wood cuts, curves and diagrams 
and is accompanied by a number of valuable tables. 

The pamphlet also contains an interesting and instructive ar- 
ticle on “General Instructions for Testing Transformers,” by 
Henry W. Wiswell, which abounds in valuable formule. Only 
three pages did the modesty of the company permit them to use 
for setting forth the merits of their own Packard model 98 trans- 
formers, but their apparatus is so well known that they can well 
let it stand on its own merits. 

The pamphlet on “Incandescent Lamps” is equally instructive, 
and contains numerous beautiful wood cuts of the well-known 
Packard incandescent lamp of all sizes, candle power and volt- 
ages. Numerous fancy bulb, window, frosted globe, and 220: 
volt lamps are illustrated, as well as various bases and sockets. 
A fac simile of the diploma received by the company at the 
World’s Fair in Chicago, where they won the highest award in 
a competitive test, is also shown. 

The covers of these pamphlets are very unique and highly 
artistic, each one bearing an appropriate design executed in the 
now fashionable ‘‘poster” style. The company are to be con- 
gratulated on their liberality in bringing their goods before the 
public eye by means of such beautiful and instructive catalogues. 


Transformer Design and Operation. 


Under the above title the General Electric Company issues. 
in compact form two important papers on the subject of elec- 
trical transformers, one written from the standpoint of the cen- 
tral station manager, by Mr. W. F. White, general manager 
of the Omaha (Neb.) Electric Light, Heat and Power Co., the 
other dealing intimately with the question of transformer econ- 
omy. The first paper—read before the American Institute of 
Electrical Engineers—is the record of a long personal experi- 
ence with the operation of transformers under actual commer- 
cial conditions, showing the relation of the many losses incident 
to the use of many small transformers to the earning capacity of 
the plant, and the very tangible economies realized as the result 
of the substitution by a few high efficiency transformers of 
large capacity of numerous groups of small capacity transform- 
ers. Mr. White gives examples of these economies reduced 
to dollars and cents. In this station an econe:ny of $6,000 per 
annum in the cost of coal alone was realized as the result of the 
practical application of lessons drawn from his extended ob- 
servation and experience. 

Prof. Goldsborough’s paper was read before the National 
Electric Light Association, and treats of transformer design 
from a practical standpoint. It contains many able arguments 
in favor of the use of high grade transformers and emphasizes 
the necessity of frequent tests as the only means of detecting 
leaks, losses and the general depreciation of transformers. He 
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gives examples of manufacturers’ claims belied by careful test, 
but instances other cases in which guarantees have been ex- 
ceeded, and urges upon station managers the wisdom of keeping 
as vigilant a watch on the efficiency of their transforming appar- 
atus as upon the items of operating expense and maintenance 
if the economical results desired are to be obtained. 

To these papers the General Electric Company has added sev- 
eral maps showing graphically the significance of the substitu- 
tion of the large transformer for numerous small ones. The 
pamphlet is, as usual, well printed and illustrated and should 
find a prominent place in the literature of every alternating cur- 
rent station manager. It will be sent free on application to any 
of the sales offices of the General Electric Company. 


Iron Clad Resistance Company. 


The new catalogue of rheostats, resistance plates and theatre 
dimmers, which has just been published by the Iron Clad Re- 
sistance Company, of Westfield, N. J., contains lists of dynamo 
field rheostats, motor starting and regulating rheostats, venti- 
lating fan controllers and theatre dimmers of various types, 
which are so complete that a rheostat for practically every case 
met with in practice can be selected immediately from its pages. 

The Iron Clad Resistance Company report that their sales are 
constantly increasing, and that the reports from their customers 
are most gratifying. They are continuing the policy which they 
set out to maintain, namely, they are allowing an ample factor 
of safety upon all their goods. 
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MUNICIPAL ELECTRIC LT. CO., of Brooklyn has re- 
moved its offices from 208 Broadway to 360 Pearl street, Brook- 
lyn, where all communications should be addressed. 

HELDERBERG, N. Y. An electric road is proposed up the 
fine Helderberg Mountain, to be built by the Albany, Helder- 
berg and Schoharie Co., of which Mr. H. W. Burgett is the 
president. It is expected that the road will be in operation this 
summer. 

JAMAICA, L. I. The Queens Borough Electric Light and 
Power Company have filed plans for a new plant at Far Rocka- 
way, to cost $30,000. D. H. Valentine is president of the com- 
pany, and it is said that former Police Commissioner John C. 
Sheehan and John Carroll, of Manhattan, are stockholders. 

EDISON CO. OF NEW YORK. The Edison Electric II- 
luminating Company of New York reports for November gross 
earnings $286,940, an increase of $39,645; net $142,373, an in- 
crease of $9,802; surplus $124,873, an increase of $4,302. From 
January 1 to November 30 gross earnings were $2,711,602, an 
increase of $505,972; net earnings $1,134,059, an increase of $156,- 
237; surplus $941,559, an increase of $101,737. 

TWO BROOKLYN DOCTORS are now using automobiles. 
Dr. Zabriskie has a gasoline carriage, and Dr. Hutchinson a 
storage electric. The latter is costing the doctor $15 a month. 
His horse service used to cost him $30 for keep and shoeing, 
etc. 

BROOKLYN, N. Y. The Kings County Electric Light Co., 
of Brooklyn, has ordered two 3,000 k. w. generators from the 
Westinghouse Electric & Manufacturing Co. to cost between 
$80,000 and $85,000. 

MACHADO & ROLLER, 203 Broadway, have issued a very 
neat little calendar to their friends and customers. 

THE UNITED GAS IMPROVEMENT CO., of Glovers- 
ville, N. Y., are erecting a new plant, consisting of generator 
house and boiler and engine house. The building is about 50 
feet wide and 80 feet long. It will be fireproof throughout. The 
sidewalls are of brick, and the roof framing of steel, which will 
support the slate roof covering. The trusses are clear span—no 
interior columns—and rest directly on the side walls of brick. 
The steel work was furnished and erected in place by the Berlin 
Iron Bridge Company, of East Berlin, Conn. 

GEN. GREELY, Chief of the U. S. Signal Service, states that 
out of 1,300 men, many of whom were engaged at the front, only 
five succumbed to disease. Two were killed and two officers had 
their horses shot under them. 

THE NEW YORK TRADE SCHOOL has recently placed 
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in operation two 7o h. p. engines of the Ball Engine Company, 
Erie, Pa., manufacture, each direct connected to Siemens-Halske. 
generators. 

FIFTY MILES can be traveled for one nickel on the Met- 
ropolitan street car system, if the New York “Press” is to be 
believed, and it presents a map to prove its assertion. At five 
miles an hour, ten hours would be consumed in such a trip. 

SOUTHAMPTON, N. Y. Mr. Harris M. Howell, president 
of the Southampton Electric Light Co., writes us that there is. 
a probability of putting in three miles of underground primary 
circuits in the near future. The plant comprises Wood alter- 
nators of 3,000 light capacity, 16,800 alternations, 1,000 volts 
primary, I10 secondary, and three miles straightaway trans- 
mission. 

NIAGARA ELECTRO-CHEMICAL CO., whose works 
are located on the lands of the Niagara Falls Power Company 
at Niagara Falls, have decided to enlarge their sodium peroxide 
department by building an addition 50 by 125 feet. This build- 
ing will be of brick, with iron girders and Macwirth roof. It 
is intended to make it thoroughly fireproof. At present it is 
not the company’s intention to take any more power, but in the 
near future they expect to apply to the Power Company for ad- 
ditional electric force. The contracts for the work have been 


let and work will go ahead at once, the hope being to occupy 
the new addition early in February. 

DIRE CHU SrCABIZE, €C@] have, as: usual. 
neat and useful block calendar to their friends. 


issued a very 


SHEFFIELD, ILL. The Sheffield Electric Light Co., Shef- 
field, Ill., are installing an electric light plant—the Ball Engine 
Co., Erie, Pa., furnishing the engines. 

CHICAGO’S INVESTIGATION of bribery charges against 
aldermen in the matter of street railway franchise extension 
has resulted in an entire dismissal of the case by the Grand 
Jury. The matter may now be taken up on its merits. 

THE WESTERN ELECTRIC CO., of Chicago, will send, 
upon application, copy of Bulletin No. 100 describing fusible 
cut-outs for transformers, lines and switchboards. These cut- 
outs are of the S. K. C. types, and are of the most modern design 
and construction. They are adapted for any voltage between 
1,200 and 6,000 volts. The cut-outs of the switchboards are of 
the multiple type, and if one fuse blows out another can be 
immediately switched into the circuit. The fuses for transform- 
ers and lines are mounted on weatherproof boxes, and all details 
have been carefully worked out. 

THE CENTRAL ELECTRIC COMPANY, Chicago, report 
largely increased sales in the line of transformers, enclosed are 
lamps, high grade knife switches and switchboards. They enjoy 
unexcelled facilities in the manufacture of the latter, and have 
recently furnished some very large and elaborate boards. Their 
new catalogue, just published, listing a line of special tablet and 
cut-out boards not shown in any other publication. 

CHICAGO, ILL. The Municipal Police Signal Co. has been 
formed by J. Mackin, N. B. Cregier and H. Shafer, with a capi- 
tal stock of $25,000, to manufacture electrical signals. 

THE AUTOMOBILE CONTRACT beteween the American 


- Electric Vehicle Co. and the Indiana Bicycle Co. has, we are in- 


formed, been abrogated. 

VEEDERSBURG, IND., is erecting an electric plant. 
Ball Engine Co., Erie, Pa., will furnish the engine. 

THE BILLINGS WATER POWER CO., Billings, Mont., 
have recently placed in operation a 150 h. p. tandem compoun1 
engine of the Ball Engine Company, Erie, Pa., manufacture. 

SAN FRANCISCO, CAL. The California Powder Works, 
San Francisco, have purchased a 100 h. p. tandem compound 
engine, built by the Ball Engine Co., Erie, Pa., for electrical 
purposes. 

THE HUCKLEBERRY ROAD, as the Union Railway of 
New York is called, having had its charter sustained by the 
State Supreme Court, will proceed without delay with the de- 
velopment of its system throughout the Bronx district. 

GRAND TRUNK TELEGRAPHERS are submitting their 
grievances to arbitration. 

DENVER, COLO. Mr. Duncan Bond, Denver agent for the 
Ball Engine Co., Erie, Pa., has closed contract with the Moun- 
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tain Electric Co., in Denver, covering required engines for elec- 
trical plant of the new Arapahoe County Poor Farm buildings. 
The Mountain Electric Co., acting as district managers for the 
Westinghouse Electric & Manufacturing Co., contract with the 
County Commissioners to furnish necessary electrical and steam 
equipment. The units will be direct connected and of the latest 
types of the respective makers. 

THE WESTERN “ELECTRICAL SUPPERS FCOyac. os. 
Louis, Mo., report very flattering sales this season on switches, 
of which they carry a very large and well assorted stock at all 
times. They are able to ship on receipt of order, any standard 
switch on the market. The Western Electrical Supply Co. also 
inform us that the Paranite and Peerless rubber covered wires 
for which they are agents, and constantly carry a large stock 
in St. Louis have never before in their existence received the 
patronage enjoyed this season, which they consider a very high 
compliment as to the merits of the wire. They also report good 
sales on their general line of supplies and a constantly increasing 
trade on general electrical supplies of very description, and elec- 
trical apparatus in which they are heavy dealers. 

DIES AND STAMPING. Geo. M. Mayer Model and Ma- 
chine Works, 79 Fifth avenue, Chicago, have during the past 
few years made a great many dies for switch levers, jack springs, 
connectors, shutters, etc., and are now doing a large business in 
that line. They will be glad to hear from manufacturers on the 

‘subject, and as to labor-saving machinery which may be needed 
for special purposes. 

KANSAS CITY. The Missouri and Kansas Telephone 
Company celebrated on November 15 the establishment of the 
long distance Bell lines to St. Louis and Eastern cities, under 
the auspices of the Kansas City Commercial Club. There was a 
reception with lots of “tall’ and “long” talking and music. 


fe SOUTHERN NOTES 


NEW ORLEANS, LA. People’s Telephone Co. has elected 
as president, Mr. W. L. Holmes, who is also president of the 
Detroit Telephone Co. Mr. W. P. Curtis is manager. 

SOUTH CAROLINA. A commission for a charter has been 
issued to the New England Electrical Company, of Cheraw, the 
capital stock to be $250,000. The object is stated to be to en- 
gage in a general manufacturing business. The incorporators are 
W. E. Price, E. A. Palmer, G. T. Nicholls, of Providence, R. I., 
and W. P. Pollock, of Cheraw. 

LOUISVILLE, KY. The Electric Indicator Co. of Louis- 
ville has been formed by C. S. Dodson, D. T. Venderink, J. D. 
Keene and others, with a capital stock of $30,000, to make and 
sell the Keene & Roberts electrical indicator. 
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WILKESBARRE, PA. "Henk bee S. E. Wayland, of the in- 
dependent telephone company, has secured 1,073 subscribers, 
and expects to have the plant in operation by early summer. 
The lines are to reach Pittston, Ashley, Nanticoke, Plymouth, 
Kingston, Luzerne, Hazleton and other places in the county. 

PITTSBURG, PA., had 822 fires last year, and only twelve 
were attributed to electricity, or about 1% per cent. 

PITTSBURG, PA. The Westinghouse Elec. & Mfg. Co. has 
just let contracts for large extensions of its shops at East Pitts- 
burg, necessitated by the amount of new business on hand. 

GEO. C. TOWLE MFG. CO. It is with pleasure that we 
note the splendid success of the Geo. C. Towle Mfg. Co., of Lan- 
caster, Pa., whose advertisement appears in this issue. They 
have just moved into new quarters, the old being too small for 
their rapidly increasing business. The new factory is a very sub- 
stantial two-story brick building, 150 feet long by 75 feet wide, 
with railroad siding. They expect this year to more than double 
their business over last year, and from present indications they 
will do it easily. They have already enough orders on their 
‘books to keep the shop running for three months. They are now 
manufacturing the fan motors for the new United States Mint 
Building at Philadelphia. Their 1899 catalogue is very tastily 
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got up, and their models show great mechanical and electrical 

ingenuity. Their new ceiling fan is going to be a great success. 
ST. AGNES’ HOSPITAL, Philadelphia, has its electric 

plant in operation. Two engines built by the Ball Engine Com- 


pany, Erie, Pa., direct connected to Eddy dynamos furnish the — 


power. 

PENN ELEC. MFG. CO. will, it is said, move its plant 
from Pittsburg to Irwin, Pa., where it is to get a bonus of $5,000 
and a site. The firm employs 60 men. 

THE PENNSYLVANIA ELECTRIC CO., of Marietta, Pa., 
is the recipient of a medal for the highest grade of telephonic ap- 
paratus, from the Omaha Expos:tion, it being the highest award 
in that class. The medal is accompanied by a handsome diploma 
of merit. The management of the company are highly pleased at 
this result in view of their recent advent into the field as com- 
pared with many other concerns. The company is also receiving 
daily other awards of merit in the shape of fine contracts, and 
is busy filling an order for 2,000 telephones from the Inde- 
pendent Telephone Co., of Lancaster, Pa. 
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BOSTON SUBWAY EXPLOSION, A verdict has been 
found against the Boston Gas Light Co., in the celebrated sub- 
way explosion case. The suit against the Boston Electric Light 
Co. and the Edison Co. was discontinued. Damages agegre- 
gating $1,000,000 are claimed. 

AMERICAN ELECTRICAL WORKS, Providence, R. L, 
have issued a handsome, large calendar, with the lettering steel 
engraved bearing a fine portrait of Morse. It is an appropriate 
ornament for electrical offices. 

THE ROLAND F. OAKES CO., Rutland, Mass., have pur- 
chased two 4o h. p. engines for electrical purposes from the Ball 
Engine Co., Erie, Pa. 

THE WRIGHT DEMAND METER will continue to be 
handled in the New England territory by Messrs. R. S. Hale 
and J. S. Codman, who have recently formed a partnership in 
Boston. 

BERLIN IRON BRIDGE CO., of East Berlin, Conn., have 
recently built for the town of Newport, Herkimer County, N. 
Y., a bridge having two spans of about 70 feet each. This bridge 
is of the parabolic type, with steel floor beams and stringers. 

LOMBARD WATER WHEEL GOVERNOR CO. report 
that the demand for their governors is constantly increasing. 
During last month they received orders for upwards of twenty 
governors to regulate forty-one water wheels, which will de- 
velop 15,750 h. p. More than half of this machinery will be 
used in electric stations—principally in power transmission plants 
—and electric railway stations, the remainder being in textile 
and other manufacturing plants driven by water power. 

MR. GEO. W. DAVENPORT notifies the electrical com- 
munity that the Trustees Street Railway & Illuminating Prop- 
erties have removed to Room 933, Exchange Building, 53 State 
street, Boston. 

CROCKER ELECTRIC CO., 106 Fairfield avenue, Bridge- 
port, Conn., desire their friends to note this new address and 
write them or call upon them there. 


FRANCE has three submarine boats under preparation and 
test, two of which are already well known—the Gustave Zede 
and the Gymncte. 

THE ELECT.-GESELLSCHAFT FELIX SINGER & CO., 
of Berlin, has lately received an order from the Oberschlesiche 


Dampfstrassenbahn-Gesellschaft for twenty electric street car : 


outfits(Walker system), consisting of eighty motors, for a track 
gauge of 785 mm., which will be used on the new electrically 
converted lines of that company. It will be remembered that 
the above railroad company had previously ordered 208 motors 
and equipments from the same company. 

M. DUCRETET is reported to have working at Paris, from 
his laboratory, a wireless telegraph line 2% miles in length, the 
sending station being a mast 65 feet high above the laboratory. 
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THE GENERAL ELECTRIC CO. advertise Brush are gen- 
erators, of the multicircuit type, in large varieties of sizes. They 
also give a list of some very heavy recent sales. 

THE WARD LEONARD ELECTRIC CO., Bronxville, N. 
Y., state that within the last few years they have filled over 
20,000 orders for rheostats. 

C. F. SPLITDORF, 23 Vandewater street, New York, ad- 
vertises his well-known coils, magnets and arc lamp spools. 

BELLS AND PUSHES at reasonable prices are offered by 
Huebel & Manger, 286 Graham street, Brooklyn, N. Y. 

THE EDDY ELECTRIC MFG. CO., Windsor, Conn., have 
something to say about their generators for heavy central sta- 
tion work. 

WM. ROCHE, 259 Greenwich street, New York, are furnish- 
ing the “New Standard” dry battery in many sizes. 

THE FORT WAYNE ELECTRIC CORP., Fort Wayne, 
Ind., advertise complete station equipments. They say their 
wattmeters will register accurately one 8 c.. p. lamp. 

THE LINK-BELT ENGINEERING CO., Nicetown, Phila- 
delphia, offer to send two books describing their elevating and 
conveying machinery. 

THE E. W. BLISS CO., Brooklyn, N. Y., describe and il- 
lustrate the new “Bliss” automatic press for notching armature 
core discs. Full particulars will be sent on request. 

THE ROBBINS & MYERS CO., Springfield, Ohio, men- 
tion the special features of their “Standard” electric ceiling fans 
for all direct circuits. 

MULTIPOLAR DYNAMOS AND MOTORS of the high- 
est attainable efficiency, are offered by thc Holtzer-Cabot Elec- 
tric Co., Boston (Brookline), Mass. Compactness and sym- 
metrical design are two of their many desirable features. 

SAMSON CORDAGE WORKS, Boston, Mass., are ad- 
vertising arc lamps and trolley cord. Their Samson spot cord, 
waterproofed, has long been considered standard for both pur- 
poses. They will send samples and full particulars on request. 

THE RUSSELL-TOMLINSON ELECTRIC CO., 41 Cort- 
landt street, New York, offer two telephones for $5.00. They 
say that this is the first time that two perfect working, high 
grade instruments were ever sold at this price. 

JEWELL STANDARD METERS, manufactured by the 
McIntosh Battery and Optical Co., 521 Wabash avenue, Chi- 
cago, Ill., are good instruments at very low prices. Their cata- 
logue for 1898 is now ready and describes these instruments 
in detail, with prices, etc. 

THE CUTTER ELECTRIC CoO., 1112 Sansom street, Phila- 
delphia, have some interesting comments to make on circuit 
breakers in general and the “I-T-E” circuit breakers in par- 
ticular. 

THE PARTZ ACID GRAVITY BATTERY for all open 
circuit work, is advertised by the S. S. White Dental Mfg. Co., 
Philadelphia. They claim it to be the highest voltage, strongest 
and longest lasting battery in the world. 

THE WHEELER REFLECTOR CO., Boston, Mass., re- 
mind their friends of the results obtained by the use of their 
reflectors. With the same amount of light, properly distributed, 
an altogether different effect is apparent. 

J. L. ROBERTSON & SONS, 223 Fulton street, New York, 
advertise several steam specialties. The Eureka packing is one 
of their specialties, and they say it will last three or four times 
longer than other brands and keep the rods in splendid con- 
dition. 

RESISTANCE WIRE is advertised by Wilbur B. Driver & 
Co., 126 Liberty street, New York. Their ‘‘Climax” is said to 
have 48 times the resistance of copper, and their “Constantan” 


’ 30 times its resistance. 


RUDOLPH GIESE, 162 West 27th street, New York, im- 
ports superior quality, patented dynamo brushes manufactured 
of chemically pure copper wire. He manufactures cast steel 
spring wire. 

THE GEORGE C. TOWLE MFG. CO., Lancaster, Pa., are 
manufacturing power and fan motors in numerous styles for 
direct current. They illustrate their ‘ad” with several cuts of 
them. 

THE STANDARD THERMOMETER & ELECTRIC CO., 
Peabody, Mass., advertise their new No. 300 enclosed arc lamp 
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for indoor and outdoor service. 
hours with one set of carbons. 

THE W. F. & JOHN BARNES CoO., Rockford, Ill, offer 
their No. 5 foot-power, screw-cutting lathe at $90. The lathe 
is illustrated in their “ad” in this issue. 

THE C. W. HUNT CO., West New Brighton, Staten Island, 
N. Y., devote their space to a brief description of the Hunt 
electric conveyor device, and the Hunt noiseless gravity con- 
veyor. The former is shown in a half-tone. 

THE PHOENIX GLASS CO., 15 Muray street, New York, 
manufacture electric light globes and shades, are and incandes- 
cent, for all systems; gas globes for Welsbach and other gas 
burners, and decorated lamps and globes. 

THE C & C ELECTRIC CO., 143 Liberty street, New York, 
call attention to a generating set installed by them for the H. B. 
Claflin Co., New York, including a 100 k. w. 8-pole C & C “M. 
P.” generator. A cut of it is shown. 

THE STROMBERG-CARLSON TELEPHONE MFG. 
CO., 70-82 W. Jackson Bvd., Chicago, Ill., advertise “a new 
thing” in telephones—a central energy telephone system. It is 
illustrated and its salient features touched up in their “ad” this 
week. 

THE WESTINGHOUSE ELEC. & MFG. CO., Pittsburg, 
Pa., recommend their enclosed arc lamps for house and store 
lighting. They are made for either direct or alternating current. 

GAS ENGINES form the topic of the Westinghouse Machine 
Co.’s “ad.” They are now building them for railway service in 
all sizes up to 750 h. p. In efficiency they claim they cannot be 
surpassed, producing a horse power on less than 12 cubic feet 
of natural gas. ' 

THE NEW YORK & OHIO CO., Warren, Ohio, have just 
distributed their new catalogue, and request that any one who 
has been overlooked will send in their name. 

THE GENERAL ELECTRIC CO. call attention to the G. 
E. Type “H” transformer, as by its use, they state, many cen- 
tral stations now operating at a loss may be made paying in- 
vestments. 

McLEOD, WARD & CO., 27 Thames street, New York, ad- 
vertise the Kinsman desk lamp and the Ward orchestra lamp, 
both of which they claim to be the best of its kind. 

WM. T. PRINGLE, 1026 Filbert street, Philadelphia, calls 
attention to the “New Style” receptacle and attachment plug 
manufactured exclusively by him and for sale by all dealers in 
electrical supplies. 

THE GARVIN MACHINE CoO., Spring and Varick streets, 
New York, advertise machine tools for all metal work. They 
illustrate their No. 2 automatic tapper. Their new catalogue is 
just ready for distribution. 

THE WHITNEY ELECTRICAL INSTRUMENT CO., of 
Penacook, N. H., and Sherbrooke, Quebec, offer a large assort- 
ment of switchboard and portable instruments for direct and 
alternating currents. 

ZIMDARS & HUNT, 127 Fifth avenue, New York, suggest 
their switches, switchboards and panel boards as good things for 
the new year, but they might add that they are good things for 
the whole year. 

THE ELECTRIC APPLIANCE COQ., 242 Madison: street, 
Chicago, recommend the two-ball cord adjuster as the simplest 
and best device of its kind on the market. Circulars and trade 
prices may be obtained on request. 

THE AMERICAN INDUSTRIAL PUBLISHING CO., 
Bridgeport, Conn., advertise two new books. One is on the 
destruction of steam boilers and the other on refrigeration and 
ice making machinery. 

THE BALL ENGINE CO., Erie, Pa., call attention to the 
very high quality of workmanship and material in their engines. 
The sun never sets on Ball engines. 

THE INDIANA RUBBER & INSULATED WIRE CO., 
Jonesboro, Ind., reproduce the medal and diploma received by 
them from the Trans-Mississippi Exposition, 1898, for “Para- 
nite” rubber covered wires and cables. They manufacture them 
to suit all classes of service. 

THE WAITE & BARTLETT MFG. CO., 108 East 23d 
street, New York, carry a replete stock of electro-medical and 
electro-surgical instruments. The Ranney-Wimshurst-Holtz 
static machine supplied by them is in use for X-ray examina- 
tions in many of the leading New York hospitals. 

J. JONES & SON, 62 Cortlandt street, New York, take this 
opportunity to wish their many friends a happy and prosperous 
New Year, and refer to their large stock of electrical supplies. 


They guarantee a life of 120 
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THE VICTOR ELECTRIC CO., 418 Dearborn street, Chi- 
cago, manufacture a full line of high grade electrical dental and 
surgical specialties, including induction coils, switches, rheostats, 
dental engines, cataphoric obtunders, shunt boxes, electric 
lathes, etc. Some of their apparatus is illustrated. 

THE IRON CLAD RESISTANCE CO., Westfield, N. J., 
will be pleased to mail their 1899 catalogue descriptive of their 
rheostats and theatre dimmers. They say it is clear, concise 
and complete. 

THE CHRISTIANA MACHINE CO., Christiana, Pa., are 
prepared to erect complete water power plants. They also man- 
ufacture every appliance for transmitting power, such as gear- 
ing, shafting, pulleys, friction clutches, etc. They say to send 
for their illustrated water wheel book. 

CLUSTER REFLECTORS, with three to ten lights, lined 
with silver plated corrugated plate glass, for stores, banks, wait- 
ing rooms, etc., are advertised by I. P. Frink, 551 Pear! street, 
New York. 

THE NEW YORK TELEPHONE CoO. cite the experience 
of a business man who, for the sake of economy, denied himself 
telephone connection, but who would not now do without it 
for $500 per year. 

BERG & CO., 176 Broadway, New York, are contractors for 
electric equipment and installation. They do wiring for all 
systems. 

DYER, EDMONDS & DYER, 31 Nassau street, New York, 
mention the fact that they have done all the patent soliciting 
work for Mr. Edison. 

THE S. MORGAN SMITH CO., York, Pa., will furnish 
estimates for complete water power plants and guarantee re- 
sults. The McCormick turbines have made a record for them- 
selves. 

THE LEATHER PRESERVER MFG. CO., 27 W. Monroe 
street, Chicago, Ill., wish to purchase old belts, or scraps, no 
matter their size or condition. 

THE WAGNER ELECTRIC MFG. CO., St. Louis, Mo., 
announce to their friends and patrons an extension of their man- 
ufacturing facilities such as will enable them to more promptly 
meet the calls upon them. 

ARC LIGHTING DYNAMOS are advertised by the West- 
ern Electric Co., in sizes from 50 light to 150 light, 9.6 amperes 
and from 85 light to 180 light, 6 amperes. 

THE CROUSE-HINDS ELECGRIG CO Psyractse Neves 
advertise switches, switchboards, panelboards and special work 
of all kinds. Several styles of their apparatus are shown in 
their space this issue. 

THE ELECTRICAL TRADING CO., 326 Dearborn st., 
Chicago, Ill., offer some bargains in transformers, incandes- 
cent lamps and all kinds of supplies. ‘ 

QUEEN & CO., Philadelphia, Pa., advertise meters and test- 
ing instruments of their celebrated make, many of which were 
described in a recent issue of The Electrical Engineer. 

A MONKEY HOUSE was equipped with electric heaters as 
they were found safer than anything else that could be put within 
the monkey’s reach. The heaters were made by the American 
Electric Heating Corporation, of Cambridgeport, Mass. 

CHAS. J. BOGUE, 213 Centre st., New York, offers auto- 
matic focusing lamps for direct or alternating circuits, single or 
in series and of any candle power. He also supplies searchlights 
and projectors in all sizes. 

THE DEARBORN DRUG & CHEMICAL CO., La Salle 
st., Chicago, present some illustrations of boiler incrustation. 
They offer to analyze free of charge samples of boiler water and 
to tell the interested parties what can be done to obviate the 
difficulties. _ 

THE VCAMPBEEL) BEE CLRIGS LWA GCLIONMGOs 4s 
Greenwich st., New York, set forth the points of merit of their 
surface contact closed conduit system. It is described more fully 
on another page of this issue. 

THE ERICSSON TELEPHONE CoO., 20 Warren st., New 
York, say their instruments build up a service by doing good 
work and the profits by keeping the cost for maintenance and 
repairs at the minimum. 

PORTABLE ELECTRIC HEATERS form the subject of 
the American Electric Heater Co.’s ad. They are designed for 
heating bath rooms, small offices, etc. The company’s address 
is 197 River st., Detroit. 

HART & HEGEMAN MFG. CO., Hartford, Conn., illustrate 
several styles of their celebrated switchs and call attention to 
their characteristic features. 
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Bo Electrical Instrument Co., 


“7 114-120 William St., NEWARK, N. J. -y U.S.A. 


WESTON STANDARD 

PORTABLE DIRECT READING 
Voltmeters, Millivoltmeters, Voltammeters, 
Ammeters, Milliammeters, 
Ground Detectors and Circuit Testers, 
Ohmmeters, Portable Galvanometers. 


Our Portable Instruments are recognized as 
The Standard the world over. The Semi-Portable 
Laboratory Standards are still better. 


Our Station Voltmeters and Ammeters are un- 
surpassed in point of extreme accuracy and 
lowest consumption of energy. 


WESTON STANDARD PORTABLE DIRECT 
READING AMMETER 


Mention THE ELECTRICAL ENGINEER when writing 


for catalogues. 


THIS WATER WHEEL GOVERNOR 


Regulates the Turbines used on Electric Railway Load in 
the Niagara Falls Hydraulic Power and Manufacturing 
Company’s Plant. 


We build Governors adapted to all makes of Water Waa - Se 
Wheels, working under all conditions. A i ca 


70,000 HORSE POWER IN USE. 


We Guarantee the best Speed Regulation which 
can be obtained under any conditions. 


Address LOM BARD 


WATER-WHEEL GOVERNOR 
COMPANY, = 


61 HAMPSHIRE STREET, 
BOSTON. MASS. 
To all classes of 


SPEGIALISTS IN THE DIRECT CONNECTION F ELEOTRIG MOTORS wisi wiachinery 


Manufacturers of Desk, CriLinc, FAN anD Power Morors, also Motors for Sewing Machines, Pumps, 
Organ Bloweis, Labor tory Work, and all Special Purposes, Knire Switcues, Switcupoarps, etc. We 


Tots fone snings. tS THE EMERSON ELECTRIC MFG. 00. "ST" Lous, mo. 


Motors, from 1-30 to 3 H. P. ST. LOUIS, MO. 


GOLD STREET CAR HEATING CO., 


Frankfort and Cliff Sts., NEW YORK CITY. 658 Rookery, CHICAGO, ILL. 


[. Tose 2 


GRETC a aaa ECG 8S ames 4: 


We are now constructing and selling the most Improved Electric Heaters on the 
market.—Our heaters combine the highest efficiency with the greatest economy.—They 
are the acme of simplicity. We guarantee their durability—acknowledged everywhere 


A. L. BOGART co,. | WM. A. ROSENBAUM 
*x| Electrical Expert 


123 Liberty Sti; NEW YORK. Zi 
Patent Solicitor. 


ELECTRIC GAS LIGHTING) Room 77. = NEW YORK CITY. 


SPECILLTIES.—# |" HERMAN C. WOLTERECK, 
| The Bartholdi Automatic, SOLICITOR OF PATENTS. 


Fricti | Mach Registered No. 731. 
Coils, nh BApiseL Tie eee Consulting Expert for Electro Chemical Processes, 


Burners, Dynamo Gas Lighting Complete Laboratory for Experimental Work. 


Torches, Electric Attachments for 
25 Whitehall St.. New York. 


WEATHERPROOF WIRE. 


—*. AGENCIES: <— 


WESTERN ELECTRIC CO., New York. 
ELECTRIC APPLIANCE CO., Chicago. 
PETTINGELL ANDREWS (0., Boston. 
ELECTRICAL ENGINEERING €O. Minneapolis. 
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. 
THE BRADFORD BELTING CO., Cincinnati, 


Phillips Insulated Wire Co., 


Office and Factory: PAWTUCKET, R. 1. 


peas Oe ELECTRICAL ENGINEER. 


_ Ixvai 


E 


OUTLET or JUNCTION BOXES, 


WARD LEONARD ELECTRIC Co. 
Bronxville, N. Y., U.S.A 


‘ 


WILLIAM SMITH HORRY, 


ELECTRICIAN and ENCINEER, 


Designer of Electrical Machinery. 
Sault Ste. Marie, Mich. and Ont. 


66 ‘ 99 Storage 
American Cells are 
the best. Send for descriptive 


: ABSOLUTELY NON-INFRINGING. 
circular. PROTECTION GUARANTEED. 


AMERICAN BATTERY CO., 
Est'p 1889. 172 So. Clinton St., Chicago, III. 


tiz=nry C. TOWNSEND, Formerly Principal Examiner, 
Electrical Division, U. S. Patent Office. 


Desert H. Decker, Late Assistant Examiner, 
Electrical Division, U.S. Patent Office. 


TOWNSEND & DECKER, 


Solicitors of U. S. and Foreign Patents, 


Expert opinions upon the 5 BEEKMAN ST.. 
scope and validity of patents. (Temple Court), New York 


William H. Bryan, M. E., 
H. H. Humphrey, M. S., 


MECHANICAL AND ELECTRICAL ENGINEERS. 
Consultations, Reports, Estimates, Plans, Specifica- 
tions, Superintendence, Tests, Purchasing. Designs 
of Central Stations a Specialty. 


Turner Building, St. Louis 


SHEAFF & JAASTAD, 
Mechanical and Electrical Engineers 


Plans and specifications for and superintendnnce of 
Electric Power and Lighting Plants a specialty. 


85 Water St., BOSTON, MASS. 
C. S. KNOWLES 
HARD RUBBER ROD, TUBE, 


TURNED AND MOULDED WORK 


GET OUR PRICES. 
NEW VORK ROSTON. 


DYER, 


EDMONDS 
& DYER, 


37 Nassau Street, 
NEW YORK CITY. 


Rous Acree) my P poem —ohteding 


work, Goth for Tia and forsian Counlriety 
cahsewsls fore seen Gane ante 


RESISTANCE RODS 


New process. Complete with metal 
terminals. Cheap and accurate. Resistance 60 to 
5,000 ohms, Size and capacity as required by user 
Thousands in use by largest telephone companies 


E. W. JEWELL, : 
521.Wabash Avenue = Chicago. 


J. G. WHITE & COMPANY, 


INCORPORATED. 
ENGINEERS, CONTRACTORS. 


29 BROADWAY, NEW YORK, N.Y. 
EQUITABLE BLDG., BALTIMORE. 


of graphite. 


Ixvili 
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~~- Wanted, For Sale and Bargains. *+~ 


BARGAINS IN DYNAMOS, ENGINES, ETC. 


DIRECT CURRENT DYNAMOS, ALTERNATING CURRENT DYNAMOS, ARC DYNAMOS, ENGINES, BOILERS, HEATERS, 
PUMPS. This apparatus has been removed from our own Central Stations to make room for larger units. 
and can guarantee it to be in thoroughly good operative condition. Write us for Price List No. 26. 


CHICAGO EDISON COMPANY, 


139 Adams Street, Chicago 


We therefore know its history 


BARGAINS IN 


5-light, type C, 1,000—50 volt 


TRANSFORMERS 


60-light, type E, 1,000—50 volt ...$21.00 


$4.00 
a * 10-light, type ©, 1,000—50 volt ... 5.00 80-light, type E, 1,000—50 volt ... 28.00 
.© & 20-light, type C, 1,000—50 volt ... 7.00 125-light, type E, 1,000—100 volt... 45.00 
77) 

~” s 20-light, type EH, 1,000—50 volt ... 8.00 10-light, type HB, 2,000 to 50 volt.. 4.00 
25S 30-light, type C, 1,000—50 volt ... 8.50 20-light, type HB, 2,000 to 50 volt.. 7.00 
i) 
= £ 30-light, type H, 1,000— 50 volt ... _9.0C 30-light, type E, 2,000 to 50 volt.. 9.00 

40-light, type C, 1,000—50 volt ... 10.00 40-light, type E, 1,000—50 volt ... 12.00 


_ 
oa 
oO 


a=] 


B 326 Dearborn St., Chicago. 


THE ELECTRICAL TRADING CO., 


C. H. Johnson, Mgr. 


60-light, type E, 2,000 to 50 volt. .$18.00 
60-light, L & P type, 1,000—100— 


BO Volt, <0... <.m ce oeiakee cite aeeee renee 2.00 
200-light, L & P type, 1,000—100— 

BO_ VOlE ay. scsi. in Bree ota aren 0 
250-light, L & P type (indoor), 

1,000—100—50 volt ............ 75.00 


.p. Strictly high grade lamps 16c. each in barrel lots. All kinds of supplies at ruling market prices. highest cash prices paid for second-hand transformers, 


REPAIRS FOR ALL MACHINES 


ACKNOWLEDGED LEADING BUILDERS OF COMMUTATORS. 


PENNSYLVANIA RAILWAY SUPPLY COMPANY, 


_PROMPTNESS. | 


OOO 9OOO$OOOGOOOOOOOOHOOCOOOOO9HOOOS DOOGHOOOHOOOA 
Armatures, Fields and Transformers 
Re-Wound. Duplicate Armatures made. 
‘Expert Electrical Testing. 


SECOND HAND APPARATUS BOUGHT AND SOLD. 


Chicago “Armature Go., 


14 AND 16 NO. CANAL STREET, CHICAGO. ° 
J 4 
DOODOOOOSOOSSOOHOPOMSH DO HOLOHOHHOHCHHHHHHOHHHOHO FOOOOSE - 


PITTSBURGH, PENNA. 


WANTED 


FOR SPOT CASH. 


OLD INCANDESCENT LAMP BASES 


WITH OR WITHOUT PLATINUM. 
FREIGHT PaiD AND HIGHEST PRICES GUARANTEED. 


GEO. F. SCHWALM, - 


HARRISON, N. J. 


BARGAINS. 


Second-hand Dynamos, Motors, Arc 
Lamps, Transformers. 


REPAIRING 


Armatures, Commutators, Fields, Arc 
Lamps and Transformers. 


CASS & AARON CO., 


141 S, CLINTON ST., CHICAGO. 


REWINDING. 


SELL 


wre BUY. 
AND EXCHANGE. 


WANTED. 


The services of a draughtsman, who is com- 
petent to make LINE DRAWINGS for books, 
catalogues, etc. State age, name of last employer, 
compensation and submit sample of work. Ad- 
ress 


Ss. SS. Seo 


Care The Electrical Engineer, 
120 Liberty Street, New York City. 


FOR SALE. 


Fully equipped factory for manufacturing dyna- 
mos and motors, etc., with full line of patterns, 
drawings and all necessary data; will stand thor- 
ough investigation; good reasons for selling will 
be given. Address. 


S.. 
28 Rodney Street, Brooklyn, N. Y. 


We clean and repair belts. 
for particulars. 


RELIABILITY. 


WANTED. 


Old Belts or Scraps 


~ No matter what size or condition. — 
Write 


LEATHER PRESERVER MFG. CORP., 


29 W. Monroe St., CHICAGO, ILLS. 
Motor Starting Rheostats 


Motor Regulating Rheostats 
Dynamo Field Rheostats 
Theatre Dimmers, Special Rheostats. 


Iron Clad Resistance Co. 
WESTFIELD, N. J., U. S.A. 


AGENCY WANTED. 


Would like to correspond with manufacturer 
who has an article he desires to place upon the 
market in Greater New York. Have extensive ac 
quaintances among various branches of electrical 
trade, including supply houses, dynamo manfac- 
turers, electrical repair shops, lighting and railway 
engineers and contractors, electric railways, cen- 
tral stations and isolated plants. Have well- 
equipped office, telephone, etc., with room to carry 
small stock. Arrangement can be made on com- 
mission basis, or otherwise, as preferred. Address 


Ss. Nis 


Care The Electrical Engineer, 
120 Liberty St., New York. 


WANTED. 


Second-hand constant current, shunt wound dy- 
namo to give about 1,000 amperes at 30 volts. 
State maker’s name, lowest price, condition, ete. 
Address 

THE LAKE SUPERIOR POWER CO., 
Sault Ste. Marie, Ontario, Canada. 


. 
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STOCK FOR IMMEDIATE DELIVERY. 


110 Volt Dynamos. : te KW. nee inna 1 50-light 2000 c. p. Standard. Ae tg aha TE 
1 S0-light Jenney. Pigs) =) “Westinghouse, Ms P| * DO %" 200005 ™ Gd es a ge pe in ad 
ri tdison. he . 'e 1S) 
1 6“ E & C., Multipolar. Alternators. 1 50 “ 2000 ‘“ Excelsior, new : = ss peel ra Co. 
io “oe - * Westinghouse. 1 350-light T.-H., A 18. a «s type. : # pe 
3 140 “ Et. Wayne Jenney. 1 ~ a aor Iron Clad. 2 50 2000 titer te D., 1 100 Eddy, M ors 
y ae y. 1 tandard, 30 K. “ . 
1 200 “ Western Electric. } 2500 '"*. _ Bain: ME 6 6 “ 2000 x Brush, 500 Voit Motors. 
1 250 ‘“ Thomson-Houston. 5500) = a ona No. 0. 1 100 2000 Western Elec. 1 1 H.P. Westinghouse. 
2 270 “ General, Electric, direct 1 600 “ .-H., 30 K. W., 2-phase. 110 Volt M Gath lear addy. 
connected to Case engine. 1 600 “ Westinghouse, 30 x Ww ny olt otors. i Pa “  Crocker-Wheeler 
1 tag ee General Electric, M. P. toothed aerastute: 2 34 H. P. Sprague. ies Hi Ly enney. : 
1 Amer. Eng. Co., M. P. 3 650 “ T.-H., A 3 1 se enney. 1 4 Ki dison. 
4 300 “« Edison, 20 K. W. 3) 750° .& Mie ashoeces 87144 K.W. 1 3 Ss & C., Multipolar. 2 eee «3 “* Wood. 
1 425 “ bt States. 3 750 ‘* Westinghouse, self oilers. 1 7% ‘* Westinghouse. ab as} “Westinghouse. 
ae 4s0-*S.. Brus 1 900 “ Westinghouse, 45 K. W. 2 10 “« Eddy. aie 1 Bs) “« Detroit. 
- 340.“ Bans, 30 K. W. toothed armature. 1 12 “Western Electric. 1 7% “ Hi. 
1 800 “ Rockford. 11000 ‘“* Westinghouse, 2-phase, 1 20 “General Electric, M. P. 1 7 “Commercial. 
11000 ‘“ Jenney. toothed armature, 50 K. W. 1 25 ‘« — Thomson-Houston. 1 1 ue Seri 
11000 “ Edison, 60 K. W. 2 1300-light Slattery. 4 25 «« Edison, 20 K. W. 2 ™ * & C., Multipolar. 
21500 “ Edison, 100 K. W. 3 1500 “ Westinghouse, 75 K. W. 1 26 « Amer. Eng. Co., M. P. 1 10 m Gard dec 
” 
220 Volt Dynamos. Arc Dynamos. 1 35 H. P. Edison, 380 K. W. 1 10% HP) eddy. 
1 BY “Rockford. 2.12 Us “4 ee By pay 
17 K. WwW. E. & C. Multipolar. 1 20-light 1200 c. p. Excelsior. 1 75 i aeilprnadl 1 15 “Mather. 
1 8% He Fisher, M. P. 1 20 2000 ‘“ Excelsior. 1 75 dison, 60 K. ae 1 15 “Card. 
112 a Edison. 1 20 “ 2000 “ Western Elec. 2 125 ‘“« Edison, 100 K. 118 “Edison, 15 K. W. 
115 : .-H, 1 20 “ 2000 “ Brush. 1 20 “Commercial. 
1 20 c Edison. 12 “* 2000 “ T.-H. 220 Voit Motors 1-22 « E. & C., Multipolar. 
1 20 ae: 1 25 “ 1200 “ Fort. Wayne ‘ 1307 3% seb 
1 20 “Amer. Eng. Co., M. P. Wood. 1 %, H. P. Hawkeye. 1 30 ss . & C., Multipolar. 
125 ‘Rockford. fe-O0: & e9200) ST 12.) | ete Cie C. 1fo0e © ics 
1 75 “ Eddy, M. P. 1 30 “ 2000 “* T.-H. M9. iS se oe C., Multipolar. 2 125 wy dison, No. 82. 
c “6 “ - “ ison. 
500 Volt Generators. 3 39 ¢ 2000 CBr po pe tS peer ’ Alternating Motors. 
1 15K. W. Edison. 1 40 “ 2000 “ Western Elec. 1 74 “ E. & C., Multipolar. 1 past paney: single-phase. 
1 18 Commercial. 2 45 “* 1200 “ T.-H., M 12. 1 10 “Belding. 1 ra Stanley, 2-phase. 
118 “* E. & C., Multipolar. 4 45 “* 1200 “ Brush, Novetaml: 310 s¢ Eddy. 6 F - Westinghouse, 2-phase. 
1 25 “ Rockford. Lis 5OsSape 200) otha. 'T cg Les D- ado Fisher, M. P. ane Gen. Elec., Monocyclic. 
a General Electric, direct 12. “ “ “ 
connected. 50 * 1200 “ Standard. 1 15 “ Editon, 12 K. W. 1 50 Me ey t bd 


Sees x 


Large lot of. TRANSFORMERS Of standard makes, also ARC LAMPS. All kinds of INSTRUMENTS, METERS, SWITCHES, 
WIRE, SUPPLIES. Send for our monthly BARGAIN SHEET, giving complete list with NET PRICES. 


CHARLES E. GREGORY COMPANY, 


60-62-64 So. Clinton St., CHICACO, 
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WANTED---FOR CASH. 


500,000 Ibs. of Bare Cop- 
per_Trolley Wire. 


250,000 Ibs. of Ordinary 
Bare Copper Wire 
(Scrap). 

250,000 Ibs. of Insulated 
Copper Wire. 


125,000 Ibs. of Heavy Red 
Brass (Scrap). 


125,000 Ibs. of Heavy Yel- 
ow Brass (Scrap.) 


125,000 Ibs. of Light 
Sheet Brass. 


5,000 Ibs. of Platinum, at 
$9.00 per troy oz. 


Any of the above bought 
in large or small 
quantities. 


We supply the electrical trade 
with our high-grade Babbitt 
Tetal, Solder and Cotton 
Waste. Give us a trial 
order and you will find we 
will save you money. 


CHICAGO’S LEADING METAL HOUSE. ESTABLISHED 1885. 


SWARTS METAL REFINING CO., 


REFERENCES: } Duns Agency, * Office and Works, 20 & 22 N. Des Plaines Street, CHICAGO, ILL. 


Bradstreet’s Agency. 


COMPLETE PLANTS. 


We have a large number of Dynamos on hand, ranging from 5 K.W, to 225 K.W. We offer as samples: 


A 1200-light T.-H. Alternator, complete with exciter and “instruments <2... 0< oc cele wees. <0 cl Selslenietne = . $510.00 
A 500-light National Alternator, rewound, with exciter also rewound .... 325.00 
A 45 K. W. Edison Dynamo, 125 volts, late type, ring oiler, with instruments, in exceptionally fine condi- ae 08 
ico, s re Cre Te oUt a COMIC AO OOD Oo HO Ono UOS hn co Oode bio umar coclaae nainotreeoo pes pe is 
A 500-light U.S. ‘Dynamo, 110 volts; in finé- condition, warranted). m= aot ode w ae ene ei eas me anc rsh. 
An 8 K. W., 110 volt, National Electric Dynamo, in fine condition,” warranted 5...-.:..c....-.-n eeu. een tOUe 
A 5 K. W. Edison Dynamo, 110 volts, ring oiler, overhauled and warranted ..-...................+.+-+--.+ 110,00 
A 30-light, ‘2000 ici "p: Brush Arcs Dynamo, ring soiler, watramted ey. feneciicieeiee ietnemeenciei ieee an aterere eerie emer ienerean 215.00 
A. 30-light,.1200 c¢: “py Brush) Are“Dynamo, rine oiler; Swarranted es e-.coree ereet iin ste eee aioe einen casera 165.00 


A Lot More in Stock. WRITE TO US. 


THE PELTON ENGINEERING COPIPANY, CLEVELAND, OHIO. 
SEE OUR ANNOUNCEMENT OF LAST WEEK! 


Incandescent Lighttig ADs = 


REWINDING~REPAIRING and... 
We have a perfectly equipped Repaft Shop and Expert HO P Kl NKS Machine Shop Chat 


Workmen. Work Guaranteed .. 
By ROBERT GRIMSHAW. 
[QING Nearly 400 Pages and 250 Illustrations. 
It is not descriptive of universal or common shop usage, but shows 
special ways of doing things better, more cheaply and more rapidly 


ILE HNC 
than usually done in fifty or more leading shops in Burope and 


Juilte/ Sx = 
— FA America. 
THE MOST USEFUL BOOK YET ISSUED FOR THE MACHINIST. 


iv 


In the assembled form carried in stock for all Standard Railway 


Motors. We refill all kinds of Commutators. Sent on receipt of $2.50, by 
THE ELECTRICAL BNGINDRR, 
THE MILLER-KNOBLOCK COMPANY, 120 Liberty St., New York. 
SoutH BB ND, IND : 
FOR SALE. -FOR SALE. WANTED. 


4 “ A set of the Transactions of the English In- sae A r 
1 Atlas Horizontal Engine, 18 H.P.|] stitution of Blectrical Mogineerd, Cathie from| Man familiar with Ozokerite and Petroleum 


8x 10-inch stroke. First-class condi-| frum ‘the library of” Cae nner ae compounds used for insulating. Good wages 


tion Address ber. Any reasonable offer will be entertained. | and steady employment for right man. Address 
Address, ‘* Telegraph Engineer.” Fie Srmith, 
THE DALE co., Care of The Hlectrical Engineer, P. O. Box 1006, New York City, stating experi- 

22 Thames St., New York. 120 Liberty St., New York City. ence, ete. : 


Pe ee 


——  —_ - — 


ee a a 


ee 


ee 
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®INDIA & AMBER @e, 
A 


NY SHAPE OIZE OR PATTERN 


THE BPEEGRRICAMTENGINE ER. 


Write for samples and quotations 
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WASHERS IOUSHING TUBING | 


\ 


A:0-SCHOONMAKER !58 


1663 Monadnock Bldg- Chicago: II: 


WILLIAM ST 
NEW YORK 


176 Broadway, = 


Telephone No. 4674 Cortlandt. 


Berg & Co., 


----Contractors for 


Electric Equipment 
and Installation...,.. 


NEW YORK. 


Wiring Done for all Systems. 


500-Mile Tickets, 


2 Cents Per Mile, 


Good on every mlie of the New York 
Central and its branches (over 2,000 miles of 
railway), make traveling on ‘America’s 
Greatest Railroad” cheaper than staying at 
home. 

A through train every hour. 


Service practically perfect. 


For a copy of ‘‘ The Railroad and the Dictionary,’ 
send your address to George H. Danieis, General Pas 
senger Agent, Grand Central Station, New York. 


a 


X RAY COILS 


ca COLLS 
ELECTRO 
MAGNETS 


ELECtRic¢ 


RESISTANCE WIRE. 


: CLIMAX Pa Tene ae Conte .00042. 


“GONSTANTAN ” {Peace y eeestane. 


WILBUR B. DRIVER & CO. 
126 Liberty Street, New York. 


RUDOLPH GIES 


Importer of superior quality, patented DYNAMO 
BRUSHES, manufactured of chemically pure Copper 
Wire. Manufacturer also of ‘*Giese’’ Cast Steel 
Spring Wire. 


162-164 West 27th Street, New York. 


PROPOSALS FOR LICHTINC. 
EALED PROPOSALS will be received at the 
Borough Clerk’s office, Sea Isle City, until 
7 p.m., January 23, 1899, for lighting the Bor- 
ough of Sea Isle" City, N. J., with either incan- 
descent or are lights. Specifications may be ob- 
tained by addressing A. H. SIckLER, Mayor, 516 
Minor St., Phila., or J. T. CHAPMAN, Borough 
Clerk, Sea Isle City, N. J. 


tm writing Advertisers 
THE ELECTRICAL 


TELEPHONE 


Medical ¢ oils 


A. LIGHTSPOOLS 


Magneto wind- 
= ing ol every de- 
scription 


PATNTS BY MAIL. 


EDWARD P THOMPSON, M.E. 
Registered Solicitor of Patents. 
83 Fulton St., New York. 


Successful Practice by Correspondence for 15 
years. 

Manager, Power Patent Bureau, New York, for 
2 years. 

Manager, Electrical World Patent Agency, for 
2 years. 

The only solicitor who is a member of both the 
Amer. Inst. of Electric Eng. and Amer. S. M. E. 

Author, “Rontgen Rays,” price, $1.50, and ‘‘How 
to Make Inventions,” price, $1.00. 
Send for circular of information and moderate 

charges. Have served 15 professors, including 

Prof. Austin, Ph. D., University of Wisconsin. 
Prof. Anthony, formerly Cornell University. 
Prof. Carus-Wilson, formerly McGill University. 
Prof. Herdt, E. E., McGill University. 
Prof, Jackson, C. E., University of Wisconsin. 
Prof. Roberts, M. E., formerly Cornell University. 
Prof. Rouland, Paris, France. 
Prof. Sheldon, Ph. D., Polytechnic Inst., Brooklyn. 
Prof. Short, formerly University of Colorado. 
Prof. Thomas, Ph. D., Ohio State University. 
Prof. Van Dyck, Rutgers College. 


PATENT FOR SALE. 


Something New, 
Novel and Practical. 


Whalen’s Insulating Device for re-insulating 
electrical wires with a preservative paint without 
removing wire from poles. 

Will sell Patent for United States. 


Address, 


JOHN B. WHALEN, 


Sycamore, Ill. 


WANTED. 


An electrical engineer of recognized standing 
will be open for engagement on Jan. 15, 1899. 
Has installed and operated some of the largest 
street railway systems in the United States. 

Also well up in lighting and power transmis- 
sion, including two-phase, three-phase, etc. At 
present with largest electrical manufacturing 
company in America, but wishes to return to en- 
gineering in its broader sense. Good manager of 
men. Anywhere at a reasonable salary. Address 


** Rx perienced.,’’ 
Care The Electrical Engineer, 
120 Liberty St., New York. 


WANTED. 


By large company engaging in manufacture 
of motor vehicles, a young draughtsman and 
engineer with good technical education, who is 
especially conversant with electrical principles 
and appliances. Must have had some practical! 
sxperience in electrical work and demonstrated 
an especial aptitude in this direction. Appli- 
cants should state age, details of previous train_ 
ing and employment, references, and salary 
expected. Address 

Motor Vehicie, 


Care of The Electrical Engineer, _ 
120 Liberty St., New York City, N. Y. 
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A Standard.... 


Educational 


On ELECTRICITY is found in x 
me HOUSTON & KENNELLY’S 


Electrical Engineering Leaflets. 


They have been extensively adopted by such institutions as Cotumpia University, New York, and the 


Pratr InsTITUTE, Brooklyn. 


the fact that 


They are also specially recommended by the INTERNATIONAL COMMITTEE 
ON EDUCATION OF THE YOUNG MEN’S CHRISTIAN ASSOCIATION. 


Their growing popularity is due to 
f 


THEY MEET THE NEED. - 


They are published in three grades: 


ELEMENTARY: for beginners and general readers; INTER- 


MEDIATE: for workers who have a fair, practical knowledge of electricity, ADVANCED: for those who have 


already made it a study. 
engravings. 
Everybody is enthusiastic about them. 


They are elaborately indexed, and are handsomely bound. 


The language is lucid and simple, and they are well illustrated with diagrams and 


Nothing better of the kind exists. 


AN ADMIRABLE EDUCATIONAL COURSE FOR EVERYBODY. 


Elementary, $1.50. 


intermediate, $1.50. 


Advanced, $1.50. 


SOLD IN SETS OR SEPARATELY. 


“Suitable for use in class work, these leaflets contain explanations 
of electrical phenomena, statements of the different methods in which 
electrical force is collected and used for work, definitions of terms, 
ete., including those employed to indicate measures of force, resist- 
ance, etc. The information required is sought to be conveyed by the 
use of plain language, and each leaflet closes with a summary of the 
results given in the preceding pages.’’—Chicago Tribune. 


“We can recommend this series to students and others engaged in the 
acquirement of a knowledge of the subjects.’-—London Electrical Re- 
view. 


“The subject sets out with primary definitions, which the editors 
aim to present in the most compact form. [From these the construc- 
tive process proceeds into the intricacies of the subject. * * * It 
affords opportunity to conquer the subject in detail.’’—Cincinnati Com- 
mercial Gazette. 


‘“Are an exceedingly useful medium for the dissemination of general 
useful knowledge in this intensely practical subject. They are issued 
in three grades, elementary, intermediate and advanced, treating of 
the same subjects, but in a widely different method, according to the 
audiences addressed. Every one can tell at a glance which grade best 
suits his needs, and there are few who cannot find profitable reading 
in one or another of them.’’—Springfield Republican. 


“Messrs. Houston & Kennelly, electrical experts, of this city, are 
issuing a series of electrical engineering leaflets which will be very 
popular with those who desire accurate information in electrotechnies 
outside the colleges.’’—Philadelphia Call. 


“Persons interested in practical electricity as a business will find 
the Electrical Engineering Leaflets, issued by Houston & Kennelly, of 
Philadelphia, worth their attention.’—New York Mai) and Express. 


“Much has been written at many times, especially in books treating 
primarily of physics, which refers so imperfectly to theories of elec- 
trical action that the elementary student is confused in his more ad- 
vanced studies, and it is with great gratification that we notice in 
none of these leaflets matter which must be unlearned before an ad- 
vance can be made. ‘The three courses are well adapted to the needs 
of those for whom they are designed, and though each is complete in 
itself, yet, as already stated, a great amount of benefit may be derived 
in considering the first two sets as a continued course, and in pursuing 
the third under the direction of an instructor.’’—San Francisco Journal 
of Electricity. 


‘‘A wide variety of electrical topics is discussed in plain language, 
and at the end of each chapter is a series of pithy paragraphs con- 
taining the concentrated gist of all that has gone before. Renders of 
the ‘Student’ will profit in the study of these three handsome vol- 
umes.’’—Detroit Electrical Student. 


Special Discounts to Schools, Colleges and Y. M. C. A.’s. 


Sent to any address, postage free on receipt of price. 


Please remit with order. 


THE ELECTRICAL’ ENGINEER, 


120 Liberty St., New York. 
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GOLD STREET CAR HEATING COMPANY. 


The “Gold Improved Electric Heaters” have in- 
variably shown the highest efficiency in delivering the 
warmed air into the space to be heated. 

The very even graduation of the temperature, and 
the uniform distribution of the heat at all times are 
especially SUPERIOR FEATURES OF THE 
GOLD ELECTRIG HEATERS 

The economical consumption of current, the low 
cost of original installation, and the simple method 
of applying our electric heaters, are also prominent 
points of advantage, and are unequalled in any other 
electric heater on the market. 


THE GOLD ELECTRIC HEATERS 


always maintain their original conditicn in every par- 
ticular. There is no possibility whatever of the wire 
corroding, burning out or short circuiting, and above 
all else they do not increase in consumption of cur- 
rent with usage (a very detrimental feature and one 
that shortens the life of some other types of electric 
heaters). 
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We challenge comparison of our improved electric 
heater with any other on the market, in the following 
very essential features. 


EFFICIENCY 
In every particular. With regard to the amount of 
heated air delivered into the car body, and the even 
and thoroughly uniform manner of its distribution. 


ECONOMY 


In consumption of current. In first cost of the heat-ers, cost of application and 
in cost of maintenance. 


SIMPLICITY 


In construction of the heaters, arrangement for connecting to the regulating 
switch and installation. 


DURABILITY 


There has not been one heater sold which has not given entire satisfaction. 
We are prepared to furnish prospective buyers with a list showing where every 
heater we have ever made 1s in use to-day and giving results superior to what 
we promised. 

Catalogues, circulars and further information cheerfully furnished. 


658 aol CHICAGO, ILLS. | Frankfort and Cliff Sts., NEW YORK. 
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Interior View of Gold’s Improved (Smaller Size) Panel Electric Heater 
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Gold Standard Electric Heater 
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GOLD’S IMPROVED PANEL ELECTRIC HEATER, 


Eis CRT CAL. EN G Rint bo. 
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Thousands have 
been helped to 
better pay & po- 


DUCA ; ION sitions through 
cemat BY MAIL 
ff instruction 


& Buildings erected exe 
ssly for this pur= 


gobo) ULLAL 
= )=)\=3 ourses of 
Bn in Steam, 
ailveea t Alectrical, 
é Mechanica} or Civil En- 
gineering ; Chemistry; Mining; 
‘ Mechanical and Architectural 
Drawing; Surveying; Plumbing; Architecture: Metal 
Pattern Drafting ; Prospecting ; Bookkeeping ; Short- 
hand, English Branches. 


$2 A MONTH riys for a College Education at Home, 
45,00 Students and Graduates. 
Circular FREE. State subject you wish to atudy. 
. THE INTERNATIONAL CORRESPONDENCE SCHOOLS 
$01978 Scranton, Pa 


Bk. AUTOMATIC CLOCKS 
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= Our 60-day Clocks with Auto- 
S matic Calendar are justly famous, 
When fitted with Synchronizers 
and electrically connected wit 
master clocks any number of them 
can be kept correct and uniform 
as to time. Just the thing for 
factories, schools and_ public 
buildings. Also 
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Program Clocks, Time Switches 


And everything electrically con- 
nected with clocks. 

Write us stating what you re- 
quire and ask for catalogue No, 29. 


THE PRENTISS CLOCK 
IMPROVEMENT CO., 


Dept. No. 2, 
49 Dey Street, NEW YORK CITY. 


THE PRACTICAL 


EL ECTROPPASEEE: 


A comprehensive treatise on Electroplating, with notes 
ol ancient and modern gilding and formulas 
for new solutions. 


BY 
MARTIN BRUNOR. 


298 PAGES, FULLY ILLUSTRATED, SECURELY BOUND IN 
CLOTH AND HALF MOROCCO, 


PRICE, $6.00. 


Sent on receipt of price by 


The Electrical Engineer 


120 Liberty Street, NEW YORK. 


ELECTRIC LIGHT. | 

BALTIMORE, MD.—The charter of the Wen- 
strom Electric Light Co. has been sold, but the 
identity of the purchasers cannot be ascertained. 
It was learned, however, that the price paid for 
the charter was $10,000, and that it is the intention 
of those who have acquired it to form a company 
to engage in the electric lighting business. 


COUNCIL BLUFFS, IA.—Master-in-Chancery 
L. W. Ross has sold the plant, fixtures and other 
property of the Council Bluffs Gas and Electric 
Light Co. under foreclosure proceedings, brought 
by the Farmers’ Loan and Trust Co. in the United 
States Circuit Court. Frank T. True, represent- 
ing the reorganized company, was the only bid- 
der, his offer being $288,179, and the property 
was knocked down to him for that sum. The new 
company will be incorporated with a capital of 
$250,000. 

TRENTON, N. J.—Ferdinand W. Roebling, 
Col. A. R. Kuser and Thomas C. Barr have se- 
cured control of the two gas light companies in 
this city, and as they already own the Electric 
Light and Power Co., they now have entire con- 
trol of the lighting companies of the city of Tren- 
ton. The amount paid for these three plants is 
something like a million and a half dollars. It is 
known that the amount paid for the electric light 
system is in the neighborhood of $400,000. The 
property should now pay well. 


WILMINGTON, DEL.—The Wilmington City 
Electric Co. has been purchased by the Pennsyl- 
vents Light, Heat and Power Co., of Philadel- 
phia. 


MILFORD, MASS.—The Milford Electric 
Light and Power Co. has closed a contract with 
the Milford, Holliston & Framingham Street Rail- 
way Co., whereby the operation of the machinery 
for both systems will be combined. The railway 
power house will be very much enlarged and new 
machinery of the-latest device will be installed. 


ABILENE, KAN.—The new electric light plant 
is completed. It has been put in by Jacob Brown, 
a miller, and its motive power is furnished by the 
Smoky Hill River, two miles south of town. The 
city pays $1,000 annually for 12 arc lights, all 
night service. 


COLUMBIA, CAL.—The Tuolumne County 
Water and Electric Power Co. has been formed; 
principal office, Columbia; to furnish water and 
electric power and light; authorized capital, $550,- 
000. Capital subscribed, $143,000; incorporators, 
J. W. Ellis, William Mansfield, Thomas Conlin, 
J. B, Pownall, Columbia; M. B. Harrimann, 
Shaws Flat; George Wight, Springfield; George 
W. Hale, Sonora. 

ENFIELD, CONN.—A petition is to be pre- 
sented to the next General Assembly for a charter 


for a formation of the People’s Light and Pow- 
er Co. 


HOMER, N. Y.—The Cortland & Homer Elec- 


tric Company, which is now giving Homer excel- 
lent are light service for street lighting, are de- 
sirous of extending their incandescent lighting 
service to this village, and have prepared to do 
so provided they can secure a yuarantee from 
Homer citizens of the use of 300 sixteen-candle 
lamps, or their equivalent, for a term of one year. 

CLEVELAND, N. Y.—The electric light plant 
which furnished power and light for the United 
Glass Company’s plant has been burned. Loss, 
$2,000. 

HOLLIDAYSBURG, PA.—The following of- 
ficers of the Hollidaysburg Electric Light & Power 
Company have been elected. President, James W. 
Gromiller; vice-president, W. H. Markland; secre- 
tary and treasurer, John W. Cliber. 


DANBURY, IA., is to be lighted by electricity. 

POCATELLO, UTAH.—The Bonanza Power 
Company of American .Falls proposes to furnish 
Pocatello with electric lights at the very moderate 
price of 831-3 cents per incandescent, S8-candle 
power, per month. 

NEWARK, N. J.—Vice-Chancellor Pitney has 
filed a decision against East Orange township in 
the suit brought by the Suburban Electric Light 
Co, The decision gives to the lighting company 
the right to string wires on telephone poles. 

SPRINGVILLE, IA.—The Paul electric light 


plant has been completed. The street lights are 
60 c.-p:; 


nn ae 
(ESOS) (ASS a A SSS SE SE SE A AR RE SESS SSE § SRE RE SSSR ESSE SSG 


TELEPHONES. 


COLVILLE, WASH.—The Columbia and 
Northern Telephone and Telegraph Co. has been 
formed; principal office, Colville; capital, $15,000. 


PEORIA, ILL.—The Perry Electric Co. has 
been formed; principal office, Peoria; to make 
special telephone apparatus; authorized capital, 
$2,500; incorporators, N. U. Perry, R. E. Sey- 
mour, D. R. Chapman. 


BEAVER, PA.—Stephen P. Stone, Daniel H. 
Stone and Charles H. Stone, of Beaver, and H. 
C. Patterson, H. H. Patterson and Jas. P. Stone, 
of Beaver Falls, are the incorporators of the Penn- 
sylvania Telegraph and Telephone Co. It is the 
intention of the company to consolidate the inde- 
pendent lines operating in New Castle, Youngs- 
town, Butler, Erie and down the Ohio River as 
far as Wheeling, including Hookstown, East Liv- 
erpool, Wellsville and Steubenville. 


ASTORIA, ORE.—C. J. Corcoran, superintend- 
ent of construction of the proposed new telephone 
line from Astoria to Portland by way of Seaside, 
Tillamook and Forest Grove, has been ascertain- 
ing what portion of the work can best be con- 
structed this winter. He says the intention is to 
push the line to completion as rapidly as possible. 


NEWARK, N. J.—Postmaster Bragaw has re- 
ceived authority to contract for the establishment 
of an interior telephone service in the post office 
building and has awarded the contract. There will 
be eight stations, one for each division of the of- 
fice, and the postmaster will be able to call up the 
various chiets of divisions without summoning 
them to his office, as has been necessary in the 
past. 


UTICA, N. Y.—The Central New York Tele- 
phone and Telegraph Co. has purchased a block 
on which will be erected a large building for an 
exchange. 


CHATTANOOGA, TENN.—Mr. Sam _ Erwin, 
the chairman of the board of public works, has 
been appointed manager of the local exchange 
of the East Tennessee Telephone Co., to suc- 
ceed C. C. Duncan, resigned. 


BOSTON, MASS.—The Boston and New York 
Telephone and Telegraph Co. has been formed, 
with an authorized capital stock of $1,000,000, to 
operate a line between Boston and New York. 
The incorporators are Ephraim S. Holbrook, Cam- 
bridge, Mass.; Oakes Ames, Milton, Mass.; Fred- 
suck A. Speer and Charles E. Adams, Lowell, 

ass. 
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NEW CASTLE, PA.—P. H. Adams, of Erie, a 
member of the Erie independent telephone lines, 
has been successful in closing the deal whereby 
his company comes into possession of the Citizens’ 
telephone line in this city, and the Erie Co. pre- 
poses to connect the lines of Mercer, Sharon, 
Greenville and other points in Mercer County as 
well as the East and West. Mr. Adams states 
that not less than $75,000 will be spent in perfect- 
ing the lines here. 


HINCKLEY, ILL.—The Northern Illinois Tel- 
ephone Co. has been formed; capital stock, $10,- 
000; incorporators, Fred E. Graves, Milton D. 
Patten and Fred B. Patten. 


CHAMBERSBURG, PA.—A telephone war is 
being waged between the Pennsylvania Telephone 
Co., who operate under the Bell patents, and the 
Cumberland Valley Telephone Co., backed by local 
capital, who are putting in an entirely new system 
and plant. 


WASHINGTON, D. C.—U. S. Attorney Davis 
has been instructed by the foreman of the grand 
jury to prepare an indictment against Samuel M. 
Bryan, president of the Chesapeake and Potomac 
Telephone Co. It is the purpose of the grand 
jury to charge Mr. Brvan with misdemeanor in 
charging and collecting for telephone service more 
than the rate fixed by law, which is $50 per year 
for each instrument. 

PORT HURON, MICH.—The new State Tele- 
phone Co.’s plant has been gutted by fire. The 
loss aggregates $6,000. 

BIRMINGHAM, ALA.—The Southern Bell 
Telephone Co. has just completed the work of put- 
ting in what is probably the finest and most com- 
plete telephone system in the South. The com- 
pany has expended over $100.000 in this work and 
in addition has bought a building for its office. 


ELECTRIC RAILWAYS. 


ERIE, PA.—Phe ordinance giving a franchise to 
the Erie Rapid Transit Co. (the North East line) 
went through the common council without a dis- 
senting vote and the same favor was accorded to 
the Erie Transit Co. (the Edinboro line). 


BALTIMORE, MD.—The Baltimore & North- 
ern Electric Railway Co., H. A. Parr, president, 
has secured control of the Baltimore City Passen- 
ger Railway, including 26 miles of line. 


CUMBERLAND, MD.—Isaac A. Walker & 
Son, engineers and contractors, 1218 Stephen 
Girard Building, Philadelphia, Pa., have bought 
the franchises and charters of the Cumberland & 
Frostburg, the Frostburg & Lonaconing and the 
Lonaconing & Westernport Railroad Cos., former- 
ly controlled by J. W. Burchinal, Moundsville, 
W. Va., and others. The route is from Elkhart, 
Md., through Frostburg, Midland, Lonaconing, 
Westernport and 10 other towns, 27 miles. Sur- 
veys are now being made, and construction is ex- 
pected to be started by March 1. T. D. Howell 
is chief engineer, Philadelphia. 


LODI, N. J.—Surveys have all been made and 
franchises obtained for the proposed 2% miles 
of electric railway to be built for the Saddle 
River Traction Co. from Passaic to Lodi. Rails, 
ties and poles are all purchased; power will be 
obtained from the Passaic Lighting Co. The con- 
tract for the work has been let to Sanford & 
Stillman, 26 Exchange place, Jersey City, N. J. 


CLIFFSIDE, N. J.—The Bergen County Trac- 
tion Co., office address, foot West 130th street, 
New York, has decided to build a spur line from 
Fort Lee Ferry at Undercliff to Hudson County, 
via Cliffside, connecting with the North Hudson 
County Railway. 


BOUND BROOK, N. J.—The council has 
passed an ordinance granting a franchise to the 
Philadelphia Traction Co. to build an extension 
on East Main street to connect_the New Bruns- 


wick line with that running to Somerville and to 
Plainfield. 


FORT SMITH, ARK.—The Midland Land Co., © 
recently organized in this city, contemplates the 
building of an electric line to Van Buren. 


TOLEDO, O.—The Toledo, Maumee & Perrys- 
burg Electric Railroad Co. is said to contemplate 
the construction of a $40,000 power house at Mi- 
ami. Extensions in the spring to Waterville and 
Woodville are also projected. J. K. Tillotson is 
president and manager. 


POTTSTOWN, PA.—The Montgomery & Ches- 
ter Electric Railway Co. has been incorporated, 
with a capital stock of $300,000, to construct and 
operate an electric street railway between Potts- 
town, Montgomery County, and Phcenixville, Ches- 
ter County, Pa., a distance of 17 miles. The in- 
corporators are: Daniel S. Mann, president, 49 
North 13th street; William H. Grebe and Claude 
S. Jarvis, all of Philadelphia, Pa.; George F. P. 
Wenget, Fottstpwa, J. G. MacPherson, Washing- 
ton, orn Nee 


MT. VERNON, N. Y.—The council has granted 
a franchise to the New York, Westchester & Con- 
necticut Traction Co. to build extensions connect- 
ing its lines through Mt. Vernon with Pelham, 
White Plains and Harlem. Frederick C.. Cocheu, 
189 Montague street, Brooklyn, N. Y., is said to 
be interested. 


EAST GREENWICH, R. I.—The Providence 
& East Greenwich Electric Traction Association 
has been organized in Providence, R. I., to pro- 
mote the extension of electric railway service. 


FAIRFIELD, ME.—The electric locomotive for 
the new Benton & Fairfield electric road is now 
being set up. It has two motors of 50h. p. each. 
and will have a large hauling capacity. The road 
is built chiefly for a freight business. All the 
trucking of the pulp mill of the Kennebec Fibre 
Co. has hitherto been done by teams. All the 
freight in and out has been hauled three miles 
over a hard road at great expense, but this work 
now will be done by the electric road. Maine Cen- 
tral cars can be taken directly from the Maine 
Central tracks and hauled across to the mill by 
the electric locomotive. The company will con- 
struct an ice skating rink on the Sebasticook to 
increase the passenger patronage. 
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PECKHAM’S 
same ELECTRIC TRUCKS 


Comprises both Single and Double Trucks, suitable 


for any and all conditions of Electric Service, from 
a short 16-ft. single car, to a long 50-ft. double 


truck Pullman car body. * *® ® ® Also Trucks 
for Freight Cars and Switching Locomotives. 


OVER 11,000 IN USE IN THE UNITED STATES. 
je ee 


| TRUSS 
EXTENSIONS 
JOR OPEN CARS. 


STANDARD SINGLE TRUCK FOR CLOSED OR OPENECARS. 


Peckham Trucks have been Adopted as Standard by the Largest 
Flectric and Cable Railways in the United States and Europe. 


STRONGEST * EASIEST RIDING *# MOST ECONOMICAL 


For Descriptive Catalogue, Testimonials, Price Lists, Blue Prints, etc., etc., Write to 


ee | HE PECKHAM 


CHICAGO: Marquette Building. 
PHILADELPHIA: 420 Walnut Street. 
SAN FRANCISCO: 123 California St. | J < \ ] 
LONDON OFFICE: 39 Victoria Street, R @ OMP AN 
Westminster. y 
PARIS: Bureau de Paris, 50 Boulevard 
Haussman. General Sales Office, HAVEMEYER BUILDING, 


JAPAN: 42 Yokohama. , 
AUSTRALIA: Melbourne and aire 26 Cortlandt Street, NEW YORK, U. S. A. 
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: MEASURING INSTRUMENTS FOR CONTINUOUS CURRENT. CENTRAL STATION MEASURING INSTRUMENTS. © 

© 

MEASURING INSTRUMENTS FOR ALTERNATING CURRENT. SToRAGE BATTERY TESTERS. g 
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© DrEAD BEAT INSTRUMENTS OF PRECISION. Mixui-vo_t Meters. g 
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Switch Apparatus. 


LEVER CUT-OUTS. GROUND WIRE INDICATOR. 

LEVER SWITCHES. ContTROL SWITCHES. 

INSTANTANEOUS CUT-OUTS. AUTOMATIC CuT-oUT wITH MercuRY CONTACTS. 

FusIBLE STRIPS FoR HorizoONTAL AND VERTICAL CuT-OUI1S. AUTOMATIC CUT-OUTS WITH SPRING CONTACTS. 

CRANK SWITCHES. AvutToMATic Cut-outs witH MaAGNetic BLow-outT. 

Voit METER SWITCHES. SINGLE, DoUBLE AND CELL SwITCH. 

SERIES SWITCHES. REGULATING RHEOSTATS. 

CURRENT DIRECTION INDICATORS. SHuNT RHEOSTATS. 

CURRENT INDICATORS FOR ARC LAMPS, STARTING RHEOSTATS. 
LIGHTNING ARRESTERS. Contact PLATES. 
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~ We Manufacture Every- t t 

_ thing in the way of....... @ @ @ ereo D ICO Nn S, 
— Magic Lanterns, “ticormeuan Slides, Films, “otc” All Accessories. 
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HAND FEED LAMP. AUTOMATIC ARC LAMP, THE “RILFORD” OXYGEN 
ihe simplest and best on the, market. Pestectiy, reltables Hees at pecerte ay GENERATOR. 
orks on either direct or alternating cur- pital and Cooper Institute. oes not hea ay : : 
rent. We have sold hundreds of them. Car- up and stick like so many of these lamps eri Ghat ote Se ier Noe eery. ee 
bons can be changed or altered in a few sec- do. Price, $35.00. Mss toe a ach nat hi nis Bride $50.00 
onds. No screws to bother with. Another type for electro-engravers, etc., Oey 2p eens Qe Date 


Top feed—Price, $10.00. with vertical feed. Price, $25.00. Other particulars found in our catalogue. 
Back feed—Price. $12,00. 
Rheostats, finest quality—Price, $15.00 each. 
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THE “BEEKMAN.” OUR LATEST AND BEST DOUBLE LAN TERN AND KINEOPTOSCOPE, 
LANTERN. Price, (complete) $175.00. Regular Price, $275.00. 


Better value, we claim, than any other lantern made to- We have a limited number of the above somewhat shop- 
day. All improvements. No Condenser Rims to unscrew. worn, which we will sell for the month of January only at 
Rask and pinions for Rough Focus. Hach Lantern independ- the very low figure of $175. Another quality, same style, 
ent of the other, enabling moving picture machine to be price $150. 
attached without extra cost. 


An exhaustive Catalogue mailed you for the asking. 
[ay-We also manufacture to order, anything required in our line. 


RILEY BROTHERS, 16 Beekman Street, 


BOSTON, CHICAGO, KANSAS CITY, 


BRANCHES: MINNEAPOLIS, CHATTANOOGA, OAKLAND, 
BRADFORD, ENGLAND, | NE WV Y ORK. 


DUNEDIN, NEW ZBRALAND. 
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IF YOU COULD NOT GO TO COLLEGE 


Look carefully into the 
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reliable, and its mastery 
wil] fit you for the higher 
posts in the profession. 
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120-122 Liberty Street, 


Department of Electrical Engineering. 


SENIOR COURSE. 
Price $75.00 payable in monthly instalments of $2.00 each; 
$65.00 payable in monthly instalments of $5.00 each; 
or $55.00 if paid cash in advance. 
The following is a detailed list of the subjects taught in the 
Senior Course: 
1. Arithmetic. 

Mensuration. 

Algebra. 

Geometry, Trigonometry and Graphics. 

Elementary Mechanics. 

Elementary Physics. 

Elementary Chemistry. 

Mechanical Drawing. 

Strength of Materials. 

Applied Mechanics. 

11. Thermodynamics. 

12. Steam Engines and Boilers. 

13. Principles of Electricity and Magnetism. 

14. Laboratory Instruments and Measurements. 

15. Continuous Current Generators and Motors. 

16. Principles of the Alternating Current. 

17. Alternating Current Machinery. 

18. Transmission of Electricity. 

19. Commercial Instruments and Measurements. 

20. Applied Electricity (covering generally Telegraphy, 
Telephony, Electric Lighting, Electric Railways, 
etc., etc.). 

21. Switchboards and Switchboard Jnstruments. 

22. Isolated Plants and Central Stations. 

23. Design of Continuous Current Machinery. 

24. Design of Alternating Current Apparatus. 


SP Ne I Ss EIEN EMIT Neo 


fond 


Foreign Students. 


For students residing in foreign countries, the cost of in- 
struction is a little higher than for those residing in the United 
States, Canada and Mexico. This difference in price is, how- 
ever, not for the instruction, but is necessary to allow for the 
increased cost to the Institute in postage. 

We can therefore accept applications for enrolment coming 
from other countries than those mentioned at the following rate, 
given in English money: 

£18— 18s.—if paid in monthly instalments of Ios. each; 

£16— 8&s.—if paid in monthly instalments of £1 each; 

£13— os.—if paid cash in advance. 

These rates hold good ior all countries embraced in the 
Postal Union. 


Address all Communications to 


. APPLICATION FOR ENROLLMENT 
Our Senior Course here Fill out the application 
ae has ar DS srvoel Necoes blank etucn ae 
pare y specialists, 1S . s Es ; : 
complete, thorough ana ¢ }M@ Electrical Engineer Institute : sise<¢. accompanied by 
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Correspondence Instruction 


following proposition :— 
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your remittance, and the 
return mail will bring you 
the first instruction papers. 
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NEW YORK, U. S. A. 


I hereby enclose Dollars ($ 
payment of my first instalment for complete instruction, as ex- 
plained below, in the 
of the DEPARTMENT OF ELECTRICAL ENGINEERING. 
It is hereby agreed: 

First. That the total price of the said Course of Instruction 
shall be Dollars ($ 


monthly instalments of 


), to be paid for in 
Dollars each, and that this 
price includes: 


(a) All charge for instruction in all subjects of the course 
until I am qualified to receive a diploma or certificate. 


(b) All postage on Instruction and Question Papers, cor- 
rected work and special information sent me bv the Institute. 


(c) A complete set of Instruction and Question Papers in 
pamphlet form used in teaching, all of which are to be supplied 
to me as I proceed with my studies. 


Second. It is hereby understood that when the said Course 
of Instruction shall have been paid in full, it shall be NON- 
FORFEITABLE and shall continue in force until I shall have 
completed the same. 


Third. It is understood that I may change my residence at 
any time and no extra charge shall be made by the Institute if 
I do so, unless I remove beyond the limits of the United States, 
Canada or Mexico, in which case I agree to pay whatever extra 
cost of postage the Institute incurs by my removal. j 

Fourth. It is furthermore understood that I may at any time 
sell my membership or give it to some other person, and that 
the Course of Instruction is TRANSFERABLE, provided pay- 
ment of One Dollar is made by the new student to the Institute 
to cover the cost of such change. 


Fifth. It is furthermore understood in case such transfer of 
the Course of Instruction is made, that the student to whom 
the Course has been transferred will arrange with the Institute 
to pay such an amount as may be just for any subjects previously 
taught the original holder of the membership, and which the 
new student desires to have repeated to him. 


Mailing Address; Street and No, - 0.0. -s..04-sa0 sso 
Post Office 
Occupation 


Business Address 


The Electrical Engineer Institute of Correspondence’: Instruction, 


Dept. VI., 120 Liberty Street, New York, U. S. A. 
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OUR COURSES OF INSTRUCTION ARE BROUGHT TO YOUR HOME BY MAIL AND ARE 


Designed to Meet Your 
Individual Need. —-_ 


The following elaborate series of general and special courses makes it easy for any 
student, scholar, merchant, clerk, professional or laboring man to 


SELECT HIS OWN COURSE. 


Our courses are Guaranteed Scientifically Accurate and are Endorsed by Every 


Prominent Electrical Engineer. 


Instruction Payable in Instalments of $2.00 or $5.00 per Month. 


JUNIOR COURSE, a general technical course in Electrical 
and Mechanical Engineering adapted to the requirements 
of most technical men. 


SENIOR COURSE, the equivalent of a college education in 
electrical engineering; the most complete course of its 
kind ever offered. 


ADVANCED SENIOR COURSE, recommended to graduated 
electrical engineers as the means of bringing their knowl- 
edge up to date; or to civil, mechanical, and other engi- 
neers to rapidly acquire an electro-technical education. 


TELEPHONY, Special Course No. 1—The only complete ex- 
position of modern telephone practice. 


TELEGRAPHY, Special Course No. 2—Has found the appro- 
bation of all telegraphers. 


ELECTRIC LIGHTING, Special Course No. 3—A course of 
exceptional value. 


ELECTRIC RAILWAYS, Special Course No. 4—Unsurpassed 
in scope and treatment. 


ELECTRIC MINING, Special Course No. 5—Educates Engi- 
neers to a Special Branch wherein Opportunities Go 
Begging. 

ELECTRIC HEATING, Special Course No. 6—A comprehen- 
sive treatment of this important study. 


ELECTRIC WELDING, Special Course No. 7—Of growing 
importance. 


ELECTRIC SIGNALING, Special Course No. 8—This course 
has found the favor of Railroad, Marine and Military Sig- 
nalmen. 


ELECTRO-METALLURGY, Special Course No. g9—The vast 
interests in this field are seeking talent. 


ELECTRO-CHEMISTRY, Special Course No. 10o—This in- 
dustry is making giant strides. 


ELECTRO-PHYSICS, Special Course No. 
course for laboratory workers. 

ELECTRIC BELL WORK, Special Course No. 12—A humble 
subject but a popular course. 


CENTRAL STATION WORKING, Special Course No. 13— 
One of our most important courses. 


DYNAMO DESIGN, Special Course No. 14—The authors of 
this course are recognized authorities. 


PURE MATHEMATICS—An education in Elementary Mathe- 
matics. 


MECHANICAL DRAWING—Draftsmen are made,—not born. 


ELECTRO-THERAPEUTICS, Special Course No. 15—A 
thoroughly scientific course prepared by one of the high 
authorities of the country. 

MEDICO-SURGICAL RADIOGRAPHY, Special Course 16. 
—A unique course covering thoroughly the use of the 
X-Rays in Surgery. 

GENERAL COURSE A—a POPULAR exposition of all 
branches of electricity—no mathematics—A Quick Course. 


11—The ideal 


For more complete information, write for our beautiful little book entitled ** CAN I 


BECOME AN ELECTRICAL ENGINEER,”’ and state subject you are particularly inter- 


Address 


ested in. 


The Electrical Engineer Institute of 
Correspondence Instruction, ————____ 


120 Liberty Street, 


NEHW YORK, U.S. A. 
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EDISON 
WRITES: 


——______ 


OQhange NE Qe. 6 


4 Considen he re Os Ba GS pete rhe Jisttcie.. 

Condudcteck by Messer cu Fete ond Wisntm 
X 

“Ys Ge of qneal Veduk fo Those who Aiacieitorn 


EA celortat: ta aucatran 


For our two Free Books—— 
“Can | Become an Electrical Engineer 2?” 
AnD ** The Electrical Marvels of our Times.” 


___Address... 


The Electrical Engineer Institute 
of Correspondence Instruction, 


Dept. VI., 120 Liberty Street, 
NEW YORK, U. S. A. 


JOS. WETZLER, President. T. C. MARTIN, Vice-President. H. A. STRAUSS, Gen’! Manager. 
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Pitts forenpet Bioctrieal: Rugineors 


of the country have prepared our Instruction Papers. In establishing 


THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, 


our aim has been to have our Papers prepared by recognized 
authorities, so that we may now truthfully say 


THE STANDARD WE HAVE SET CANNOT BE SURPASSED. 


= 


— 


The following eminent authorities are among those who have prepared papers : 
PROFESSOR FRANCIS B. CROCKER, Past President American Institute of Electrical Engineers, 


Professor of Electrical Engineering at Columbia University. Author of our Instruc- 
tion Papers on Design of Continuous Current Machinery. 

CHARLES F. SCOTT, Chief Electrician, The Westinghouse Electric and Mfg. Co. Author of our 
Instruction Papers on Alternating Current Apparatus. 

PROF. W. J. HERDMAN, of University of Michigan, Ann Arbor, Mich. Author of our Papers on 
Electro-Therapeutics, 

ELMER G. WILLYOUNG, The well-known Electrical Instrument Expert and Manufacturer. 
Author of our Instruction Papers on Instruments and measurements and X-Ray Ap- 
paratus. 

WILLIAM MAVER, JR., Author of Ocean sgh pias Author of our Instruction Papers 
on Telegraphy. 

THORBURN REID, The well-known Consulting Electrical Engineer. Author of our Papers on 
Principles of the Alternating Current. 

DR. FREDERICK S. KOLLE, Radiographer to the Methodist Episcopal Hospital of Brooklyn. 
Author of our Papers on Medico-Surgical Radiography. 

JOSEPH SACHS, Electrical Bureau, Department Public Bpidiaes, New York. Author of our 
- Papers on Wiring and Distribution. 

PEONENSEND WOLCOTT, Consulting Electrical and Mechanical ene Author of our Papers 
on Primary Batteries, 

leans N. MANSFIELD, The well-known authority in telephony, with American Telephone 
and Telegraph Co. Author of our Papers on Telephony. 

ALFRED E. WIENER, The well-known Electrical Engineer and Author, Author of our Papers on 
Electric Lighting. 

HUGH MORRISON WHARTON, Electrical Engineer, with Westinghouse Electric and Mfg. Co. 
Author of our Papers on Continuous Current Machinery. 

JOSEPH APPLETON, Chief Engineer of Construction, The Electric Storage Battery Co. Author 
of our Papers on Storage Batteries. 

ALBERT B. HERRICK, The well-known Central Station Expert.. Author of our Papers on 
Central Station Construction and Operation. 

RALPH D. MERSHON, The well-known Expert in Alternating Current Transmission, with the 
Westinghouse Electric and Mfg. Co. Author of our Instruction Papers on Alternating 
Current Transmission. 

Js LESTER WOODBRIDGE, The well-known Authority. Author of our Papers on Flectric Railways. 

THOMAS HALL, Superintendent of the Mansfield Machine Works. Author of our Instruction 
Papers on Thermodynamics, Steam Engines and Steam Boilers, 

G. B. PRESTON, Department of Experimental Engineering, Sibley College, Cornell University, 
Ithaca, N. Y., Author of our Instruction Papers on Strength of Materials. 

DR. SAMUEL SHELDON, Professor of Physics and Electrical Engineering, Polytechnic Institute, 
Brooklyn, N. Y. Author of our Instruction Papers on Electricity and Magnetism for 
Physicians. 

HERMAN A. STRAUSS, Electrical Engineer. Author of our Papers on Design of Switchboards 


and Switchboard Instruments. 


For full information relating to our courses of instruction and our free book 


entitled “CAN I BECOME AN ELECTRICAL ENGINEER,”’’ address, 


THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, 
HERMAN A. STRAUSS, B-E.. 120 Liberty Street, New York, U. S. A. 
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; DISTRIBUTION 
T EEL UN 
MAIN JUNCTION 
OUTLET SWITCH 
AND 
CUTOUT : | 


Sole Manufacturers and Patentees 


The BOSSERT ELECTRIC CONSTRUCTION CO., 


R. B. COREY, Metropolitan Representative, | J ey Ge INT owe 
3 - es 


Havemeyer Building, New York. 


DE RYCKE’S CENTRIFUGAL 


Steam Separator 


vw uw Grease Extractor 


Exhaust Head & % # 


DRY STEAM 4x2 


Hbsolute Gxtraction of Grease Guaranteed 


JOSEPH DE RYCKE, 


39 and #1 Cortlandt Street, Newry York. 


We sold 


Electric Radiators 
the other day for 


Heating a Monkey Cage 


Now this may not seem a reason why 
you should consider them, but it is, for 
they were found safer than anything else 
that could be put within their reach 


American Electric Heating Corporation, Gitwiaccsoct me ue 


Cambridgeport, [ass. 


i 
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Che 
Otis Glevator Co. = = 


Builders of Standard types 
of High Grade Elevators 
for passenger and freight 
service. 


Operated by all kinds 
of power. ——> 


Send for Circular of the 
Otis Llectric Elevator 
for Residences, ==> 


NEW YORK, BOSTON, PHILADELPHIA, 
PITTSBURGH, CHICAGO, CINCINNATI, 
ST. LOUIS, ATLANTA, SAN FRANCISCO, 
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Electric Light, Railway and Power. 


WATER COOLING TOWERS, CONDENSERS 
and F EED WATER HEATERS. 


la an The Cooling Towers and 


ia 


Condensers manufactured by 
this company combine the 
most simple and _ effective 
methods of operating steam 


SV 2, enrerenes NWS 
K Kd WHHL. Lita jill WM Zi 
i | al 


plants condensing in situa- 
tions where a natural sup- 
ply of water is not avail- 
able. 


A VACUUM 


OF 25 INCHES 


Shanes rel D 


The Cooling Tower is 
equally well adapted to BRT ERED 


cool the circulating water | ) wil 
for Ammonia Conden= | FEEDWATERHEATER 


sers and other purposes 
where large volumes of 
water are required for 
reducing temperature. 

The use of the 
Wheeler-Barnard Sys- 
tem insures pure feed- 
water and the highest 
degree of efficiency and 
economy. 

Complete Condensing 
Plants furnished for all 
requirements. 
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Wisin reer and Engineering Co., 
New York, 120 Liberty Street. 
London, 179 Queen Victoria Street, E. C. 
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LARGE and ASSORTED 
STOCK OF 


OF EVERY 
DESCRIPTION. 


OUR STOCK IS 


WE CANZMAKE 

PROMPT COMPLETE IN 
SHIPMENT EVERY DETAIL 
OF ANY AND OUR 
STANDARD PRICES 
SWITCH DESIRED. ARE RIGHT. 


POCKET CATALOGUES 
DEVOTED EXCLUSIVELY 
TO SWITCHES WILL 
BE SENT ON 
APPLICATION. 
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LECTRIC RAILWAYS AND TRAMWAYS, 
THEIR CONSTRUCTION AND OPERATION. 
By PHILIP DAWSON, C.E. 


[Vol. XXVII. No. 557. 


530 Figures, 183 Tables, 705 pp., Demi-Quarto. HALF MOROCCO, $12.50. 


A PRACTICAL HANDBOOK, setting forth at length the modern application of Elec- 
tricity as a Motive Power for Railways and Tramways; containing complete Financial and 
Engineering Data as to Design, Construction, Equipment and Working ; fully illustrating all 
modern and accepted types of Machinery and Apparatus, and describing in detail the principal 
Installations of Europe and America. 


It has been the aimof the author to lay before his readers a complete Statement of Electric Traction as it now exists; the conditions under which its use is 
permissible and advisable ; the machinery, plant and apparatus now obtainable; the design of stations, and the method of installing a line to the best 
advantage ; the rules, regulations, forms. methods of accounts, etc., which have been evolved from the actual practice of important lines. The data given 
have been personally collected Ly the author, who, with this end in view, has visited almost every great city and representative plant ofthe United States 
and Europe. In the preparation of this book the at thor has been greatly aided by the courtesy extended to him by the owners, engineers, and managers 
of electric traction plants, as well as by the manufacturers of the machinery and material used in their construction, and by the technical press. 


CONTENTS: 


I. Introductory and General. II. Permanent Way. III. The Return Transmissions, Portland, and Oregon City. XXIII. Hlectric Railway 
Circuit. IV. The Return Circuit. _V. Hlevated Conductor Construc- Locomotives. XXIV. Electric Main Line Railways, Nantasket Beac 
tion. VI. Erection of the Trolley Wire. VII. Erection of the Trolley Railway and Metropolitan Elevated Railway, Chicago. XXV. British 
Wire. VIII. Motors. IX. Speed Regulators. X. Car Wiring and Electric Railways, Dublin, Bristol, Douglas, Coventry, Guernsey, City 
Equipment. XI. Motor Trucks. XII. Car Corstruction. XIII. Car and South London, Bessbrook and Newry, Liverpool Overhead. Xvi. 
Wheels and Brakes. XIV. The Trolley. XV. The Power House. Combined Light and Power Plant. XXVII. Open Conduit Systems. 


XVI. Generators. XVII. Switchboards. XVIII. Central Stations. XXVIII. Surface Contact Systems. XXIX. Storage Batteries as Ap- 
XIX. The West End Street Railway Co., of Boston, Mass. XX. Chi- plied to Traction Purposes. XXX. Specifications. XXXI. Accouate 


and Their Classification. XXXII. The Management of Electric Lines. 
XXXII. Organization, Discipline and Rules. XXXIV. Efficiency, 
Maintenance and Depreciation. XXXV. Statistics and Working Ex- 
penses. Appendix. 


engo City Railway. XXI. City & Suburban Railway _Co., Baltimore; 
Cass Avenue and Fair Grounds Blectric Railway, St. Louis: and other 
typical Power Plants; Kent Ave. Station, Brooklyn City Railway; the 
Niagara Falls, Park & River Railway. XXII. Long Distance Power 


SENT, POSTPAID, ON RECEIPT OF PRICE, BY 


THE ELECTRICAL ENGINEER, 120 Liberty Sreet, N. Y. 


ELECTRIC LICHTING PLANTS, 


THEIR COST AND OPERATION. 


CLOTH, 12mo, ILLUSTRATED, 278 PAGES. 


PRICE, $2.00: 


This work is an invaluable compendium of data as to prices, costs, methods of operation, fuel, engines, oil, 
dynamos, pole lines, and a variety of other topics of first importance to the purchaser and user of electric lighting 


plants. While intended primarily for the buyer, it will be found extremely useful by the manager and electrical engineer. 


Sent postage free to any address on receipt of price, by 


THE ELECTRICAL ENGINEER, 203 Broadway, New York. 


CLEVELAND, O.—The Cleveland Electric 
Railway Co. is about to erect a new power house 
on Cedar avenue. 3,800 h. p. generator is to be 
put in the plant. 

PLAINFIELD, N. J.—The city council has 
been petitioned by the Plainfield Railway Co. for 


MIMICO, ONT.—The Mimico Electric Railway 
Co. has decided to extend its railroad to the Long 
Branch Ranges, and probably to Lorne Park. 

WILLIAMS BAY, WIS.—H. N. Bates, general 
manager of the Continental Construction Co., Bos- 
ton, Mass., has offered to build a much-talked-of 


ELECTRIC RAILWAYS. 


EL PASO, TEX.—The street railway project 
has been altered to include an extension to the 
town of Ysleta, in the suburbs. J. W. Lee, repre- 
senting D. C, Breckenridge & Co., of New York, 
is one of the promoters of the line. 


ATLANTA, GA.—The plan of the management 
of the Atlanta Railway contemplates the construc- 
tion of 11 miles of additional track and an ex- 
penditure of about $200,000. Martin F. Amorous 
is president of the company. 


OREGON CITY, ORE.—The Oregon City 
Southern Electric Railway is the name of the 
electric road which W. H. Borgia is building 
ahs Oregon City to Wilhoit Springs, about 40 
miles. 


DELAWARE, O.—A new company by the name 
of the Marysville, Pharisburg, Richwood, Magnet- 
ic Springs & Delaware Electric Railway Co. is to 
build an electric road to connect the towns of 
these names. W. A. Wright, of Maple Dell, Del- 
aware County, is interested in the matter. 


HAMILTON, O.—J. C.. Hooven, president of 
the Hamilton-Corliss Engine Works, Hamilton, 
O., expects to let contracts about the first of 
January for the building of the Cincinnati, Law- 
renceburg & Aurora Electric Street Railway. 


a franchise to extend its lines to Scotch Plains. 


BARABOO, WIS.—The city council has grant- 
ed the Baraboo, Kilbourn & Devil’s Lake Electric 
Railway Co. a franchise to build a line 18 miles 
long, between Devil’s Lake and Kilbourn. The 
building is to begin in the spring. The incorpora- 
tors are J. P. Cottrell, of Milwaukee, and H. Gro- 
tophorst, of Baraboo. 


ST. CATHERINES, ONT.—Incorporation will 
be asked at the next session of Parliament of a 
company known as the Niagara Falls & Ontario 
Railway Co., with Gores to acquire the St. Cath- 
erines & Niagara Central Railway, and to extend 
the road to Port Dalhousie and Hamilton. The 
S. C. & N. C. was recently bought by Charles D. 
Haines, 100 Broadway, New York. 


JOHNSTOWN, PA.—A franchise has been 
granted to the Johnstown & Somerset Traction 
Co. The road will be eight miles long and will 
run through Johnstown to Geistown, Scalp Level 
and Windber. Morris L. Wolf is president. 


electric railroad from Harvard, McHenry County, 
Tll., to the head of Geneva Lake. He offers to 
have the road finished and in operation by next 
June. This is, however, contingent upon the city 
of Harvard subscribing for $12,000 worth of bonds 
and the village of Walworth dona a site for 
the power plant. The road will handle both pas- 
sengers and freight. 

TORONTO, ONT.—Messrs. Nesbitt, Gauld & 
Dickson are applying to the Legislature for an act 


to incorporate the Hamilton & Caledonia Railway 
The road is to run from Toronto to Caledo- 


Co. 
nia and Selkirk. 

PHILADELPHIA, PA.—The Delaware County 
& Philadelphia Electric Railway has taken prelim- 
inary steps to build additional electric lines reach- 
ing Weadon, Cardington, Llanerch, Lansdowne, 
Marple, Media, \Vallingford and Clifton Heights, 
ae to have a connection with the Chester & Me- 

ia. Lee 


See further page xcii. | 
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A NEW ‘THING. 


Central Energy Celephone System. 


SWITCH 


_ (DIVIDED) 
Rapid to Operate. 


~ SIMPLE, 
DURABLE, 
RELIABLE. 


Every detail part 
made strong and 
durable. 


All- connections 
soldered. 


scribers being 
cut out. 


NON-INFRINGING 


Impossible for sub- . 


The System of the Future. 


All parts subject to deterioration and wear 
placed at central office, leaving nothing at sub- 
scriber’s station requiring attention, reducing cost 
of maintenance to practically nothing. 

market. Our trans- 


ceivers not being affected by the greatest varia- 
tions in temperature or atmospheric changes, and 
being locked to prevent opening by inexperienced 
persons, leave no possible cause for readjustment, 
and are the only ones that can be used satisfac- 
torily on central energy systems. 


of its kind on the 


Users of our Regular Equipment can readily change to “The System of the Future.”’ 


TOLL LINE APPARATUS A SPECIALTY. 
All Goods Sold Direct. 


The Stromberg- -Carlson son Telephone Mfg. Co. 


70-82 W. JACKSON BOULEVARD, CHICAGO, U. S. A. 


Do not take Imitations and Infringements. 


BOARDS 


(MULTIPLE) 


For any size Ex- 
change. 


Any one operator 
completes con- 


nection 


Between Any Sub- 
scribers. 


The only reliable 

board for large 
exchanges mod- 
ernly equipped 


on the market. 


Folly Guaranteed 
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Most Reliable General Celepbone Apparatus 


Manufacturers in the @orld 


Our Style *C’’ ’Phone 


is particularly adapted for exchange work. 
It is equipped with powerful generator, the 
Victor Double Pole Receiver and solid 
back transmitter, and is unquestionably the 
finest, most efficient and durable instru- 
ment on the market to-day. We guarantee 


our apparatus. 


EVBWEB 


Out Style *C” ’Phone 


Our Style ‘*K’’ ’Phone 


is especially adapted for long-distance and toll line work. 
It is provided with powerful generator and ringer, long- 
distance arm transmitter and double-pole receiver, an in- 
strument of merit and fully equal to any service for which 
We 


it may be desired. We guarantee our apparatus. 


make phones of every description. 


Our Style K” 
*Phone 


We make a full 
line of 

Telephone 
Apparatus 


Write for any 
Information 


Send for our 
1899 
Catalogue 


Back View, Showing five 
Sections Drops and Jacks 


Front View, Showing five 
Sections Drops and Jacks 


K 


The Victor Express Switchboard 


has no wires running into the back of jacks; all others have from three to 
six. This board is the most satisfactory ever offered to the telephone public. 
It is durable and simple, containing no useless trappings or superficial 
parts. It is durable and simple in construction, easy and rapid to operate 
and inexpensive to maintain. All parts are interchangeable and accessible 
without interfering with other parts or interruption of operation. This 
board is built in sections of five drops and jacks, mounted on hard rubber, 
invisibly wired, and so constructed that when assembled it has the ap- 
pearance and in fact is one solid front. Each subscriber has an individual 
ringing key, and the gravity drop used is a special feature, owing to its 
positive action and easy restoration. 


The Victor Apparatus is Fully 
rotected by Patents 


VICTOR TELEPHONE MFG. CO. 


The Victor Magneto 


is a combination of new and prac- 
tical features original with us, and 
of great importance to all users of 
telephone apparatus. The cabinet 
is of quarter sawed oak, highly fin- 
ished, equipped with our special 
lock and positive hinge connections. 
The back of this cabinet is routed 
so as to permit the wires to be run 
in our special laced system, which 
is positively proof against disar- 
rangement and trouble, so often oc- 
casioned by loose and exposed wir- 
ing. Our generators are guaranteed 
15,000 ohm capacity, and are of the 
wide gear type, thus running noise- 
lessly and exceedingly easy in action. The ringers are series 100 ohm type, 
and are sensitive, clear, and powerful. Our positive contact switch is con- 
structed of a heavy German silver spring, with sharp rubbing contacts, thus 
assuring perfect connections at all times. For power of current, ease of 
operation, grade of material, and fine workmanship and higher efficiency, 
this magneto has no equal. 


The Victor Combination Non-Disconnecting Car- 
bon Lightning Arrester and Induction Absorber 


is especially adapted for long distance me- 
tallic, common return, or ground circuits 
where protection is necessary in isolated 
places, where re-fusing is inconvenient. 
This apparatus is so constructed as to con- 
duct all high potential current to ground 
by means of the grounded carbon being in 
close proximity to the plates in circuit, 
they being insulated only at the farthest 
points, thus giving free access to all for- 
eign currents from plate to plate without 
penetrating any insulation whatsoever. The 
space between. the plates being slight, 
it has proved a great modifier of inductive 
currents, and in many instances where 
grounded lines were almost useless owing 
to strong induction this device has had the 
desired effect of overcoming this trouble. 
A fair trial will convince the user. 


The Victor Combination Cross-Connecting 
and Fuse Board 


This appliance, which we have recently 
placed upon the market for use in independent 
exchanges, contains all the necessary points of 
advantage in its construction, and by its use 
numerous unnecessary connections are avoid- 
ed. The boards are made in sections of 12, 
20 and 50 point metallic circuit capacity, con- 
sisting of terminal points of half hard brass, 
tinned and slotted so as to be conveniently and 
rapidly connected. The line wire connecting 
at fuse side of board passes through fuse to 
terminal point at distributing space. The con- 

_necting wires in distributing space are uni- 
formly delivered through a series of retaining 
pegs to terminal points on opposite side 
which connect with interior or switchboard 
cables. As all connections require soldering 
this avoids all possibility for loose connection. 
The continuous grounded strip which is imme- 
diately below the fuse links affords ample car- 
rying capacity, and close contact for all foreign 

currents. Another advantage derived from 
the use of this board is that any style of cir- 
cuits may be converted to straight metallic 
when using a straight metallic board; also it is very convenient in testing, 
as by the removal of a fuse link the line may be tested either way without 
opening any screw or soldered connection whatever. Owing to the com- 
pactness and uniformity of this board, and the ease and rapidity with which 
connecting is accomplished, it has had the indorsement of the most eminent 
telephone engineers of the independent field. 


166 to 174 South Clinton Street 
CHICAGO 
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1899 CATALOGUE NOW READY. 


Quality __ 
Hbsolutely the Nighest. 


Prices Right. 


The “ Eureka Express. Our No 7o. 


Rapidity of Operation. 


Switchboard. Self Contained Bridged Clearout Drop and 
Operating Cam. 


Self Restoring Drop. 


Our No. 40. Self Restoring Clearout, Our No, 51. 


Investigate our Apparatus. Get our Prices and Catalogues. Also free Pay Station Sign. 


EUREKA ELECTRIC CO., 


Makers of High Grade 
Telephones, Switchboards, Distributing Boards, Lightning Arresters, Magneto Bells. 


157-159 So. Canal Street, - - mee CHICAUOMIEL. US: A. 
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AUTOMATIC Telephone Exchange System 


NO HELLO GIRL! NO WAITING! STRICTLY PRIVATE! 


A service that is quick and true. 
To carry on a conversation uninterruptedly. 
To avoid interference of voices and confusion of wires. 


To escape from the dependence upon the pleasure of 
central operator. 


The same speedy service by night as by day. 


An investment that is safe and profitable. 
em 
Use the National Automatic Telephone 
eM 
SEND FOR ILLUSTRATED CIRCULAR 
SHOWING INSTRUMENTS_————_ 


NATIONAL AUTOMATIC TELEPHONE CO. 


. Factory and Office, 71-75 W. Jackson Boulevard 
Home Office, Salina, Kansas di cnicleeee : 


THE 


"NEW STANDARD” 
TELEPHONES. 


Sw % °4 @! 


PERFECT-WORKING TELEPHONES 


$5.00 


The first time that two Perfect-Working oi if SE 
High Grade Instruments were ever sold at B | SASiiec Tor com | 
this price. 


Highly Finished Oak Cases. 
All Metal Parts Nickel Plated. 
Coal Grain Transmitters. 
Watch Case Receivers. 


STRONG, 
DURABLE and The Russell Tomlinson 
PERFECT IN _—_ Electric Company_= « 
EVERY 
DETAIL. 41 Cortlandt St., 

NEW YORK, U. S. A. 


Manufactured 'by 


Write for 
Illustrated Catalogue. 


5 ’ Agencies al, 
\ i These TWO TELEPHONES will be forwarded 
ee to any address upon receipt of Five Dotiars, 


January 5, 1899. ] 


“EVERYTHING USED WITH TELEPHONES” 
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UP-TO-DATE TELEPHONES 
at UP-TO-DATE PRICES 


As Lincoln Saw It 


When Lincoln was asked Sah 


tween two points. If it falls short 
in any particular by refusing to talk, 
it is of no more use than your legs 
would be if.they stopped half an 
inch from the ground. There’s food 
for thought in this, 


ee get habe TELEPHONES 


are telephones’. that 
talk. They are pro- 
duced by an old-estab- 
lished house, who are 
leaders in telephony. 
Every instrument and 
every part is perfect. 
They build up a serv- 
ice by doing good 
work, and build up the 
profits by keeping the 
cost for maintenance 
and repairs at the mini- 
mum. 


SABARARARAATOTUHOGUGURUREURUAA AMANO GOH GHGHHGHGOAGUAGIRIR 


They are the tele- 
phones you want—if 


(GENTRAL TELEPHONE 


and ELECTRIC CO. 


1823 Pine St., ST. LOUIS, MO. 


Who Leads in 
TELEPHONE 
W000 
SPEGIALTIES ? 


Cabinet 
Manufacturing 
& Supply Co., 


= OHIO. 


you want those that 
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ERICSSON TELEPHONE CO. 


20 WARREN ST., NEW YORK CITY. 


SS eta 58 Ob ED DS A DG ADMD De Dy Go 
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are cheapest in the 
end. 


Ask for particulars. 


$4444 4os4sde rorya 44 4444444444444 
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As Shown in Cut 


Dies excel 


With Double Battery Box ..... $7.75 each 

Short Distance Magneto Call 
MiclephOnesiie nj on icine ok $5.00 each 

Batteryredia telephones... 5. $2.75 each 


ALL TELEPHONES HIGH GRADE AND 
FIRST CLASS IN EVERY RESPECT. 


Send for complete catalogue of 


BLECTRICAL SUPPLIES, 


Mianus Electric Co. 
MIANUS, CONN. 


) IWTERIOR TELEPHONES 


Our Circulars and Illustrations explain in detail. Send for them. 


THE ALLEN-HUSSEY CO., “gaxz0u21 st- 


~~ Magneto Bell No. 3. 


Farr Telephone & Cons. Supply Co. 


WHOLESALE 


r Telephones 
and 
Magneto 
Bells. 


Waxaete Bell No. 1. 
No. 357 DEARBORN STREET, CHICAGO. 


wy AMERIGAN ELEOTRIG 


TELEPHONE COMPANY, 


171-173 So. Canal St., 
CHICAGO, ILL. 


The Largest Manufacturers of 


Telephones ava 
Switchboards 


In the United States. 


ALL GOODS STRICTLY HIGH GRADE. 


Five Hundred Exchanges, Aggre- 
gating One Hundred Thousand 


No. 37.—Our Leader. 


Telephones in use. Four Years 
Service. 


Write ios New Catalogue, showing 
New Types and Prices. 
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WE desire to call the attention of the trade to the fact that all our goods are sold strictly on guarantee and 
adapted to meet the requirements of any service demanded. All our Telephone Instruments are equipped 
with our Granular Transmitter, Pat. June 14, 1898, the transmitter being thoroughly tested 
for long distance and general use, and is given the highest of testimonies, A trial will con- 
vince any one Of its superiority on either short or long distance work, Sold separately to be 
used on any system. ’ " 
We also carry a complete line of instruments intended for inter-com- 
municating system. We make a specialty of repairing and re-equipping 
Telephones. Send for our Illustrated ’98 Catalogue 


VAM 


Discount to the Trade. 
Correspondence Solicited. 


) 


MASS. 


—- NOW READY. 


THE RELIABLE ELECTRIC MANUFACTURING CO., - - WORCESTER, 


jd 


| il HA 


| 


CATALOGUE No. 10. 


A New Pocket Battery Gauge, to retail $3.50, is now 
ready. 

Something New in Burglar Alarm Traps now ready. 
A lot of specialties we are now making can be purchased at the 
right price. 

THE MESCO DRY BATTERY (better than ever). 


Prices to suit buyers who are using cheaper grades. 


Manhattan Electrical Supply Co. 


32 CORTLANDT STREET, NEW YORK 


MUU tn gegedt WL gt 
: Mah eT atu, WU 
Hus dunt, 


“NET PRICE, $6.50 


THE AMERICAN BELL TELEPHONE COMPANY. 


125 MILK STREET, BOSTON, MASS. 


{Pate Company owns Letters-Patent No. 463,569, granted to Emile Berliner November 17, 1891, for a 
combined telegraph and telephone, covering all forms of microphone transmitters or contact 
telephones. 


«= Western Telephone Construction Co., 


250-254 S. CLINTON STREET, CHICAGO, ILL. 


\S eee 


Largest Manufacturers of 


TELEPHONES AND SWITCHBOARDS EXCLUSIVELY 
IN THE UNITED STATES. 


=f ((emanz0 : 
*\ 


FINEST TALKER ON 
EARTH. 
Especially for Exchange and 


Long Distance Service. 
We manufacture Switchboards, 


for the construction of a new electric light build- 


TELEPHONE. ing at the Brooklyn Navy Yard. Leonard Bros., 


MEDWAY, MASS.—The new Medway Electric 


Light and Power Co. has put in a petition show- 
ing that the $10,000 stock authorized by law has 
been paid in, and asking the approval of an in- 
crease to $15,000. The petition is signed by John 
McGinnis, C. H. Deans, J. D. Shippen, Charles S. 
Mann, Clarke P. Harding, G. M. Harding and D. 
S. Woodman, directors. 


BROOKLYN, N. Y.—Bids have been opened 


of Brooklyn, proved to be the lowest bidders, and 
were awarded the contract at their figures of $29,- 
645. Bids were also opened for the work of in- 
creasing the wiring at the Brooklyn Yard. Seven 
contractors gompeted for the work, the lowest 
bid—$15,550—being submitted by J. F. Buchanan 
& Co., of Philadelphia, who were awarded the 
contract. 


See further, page xciii. 


all styles of Telephones and every- 


thing to equip an exchange. 


, Send for illustrated Catalogue. 
| KOKOMO TELEPHONE & 


ELECTRIC MFG. CO., 
Kokomo, Ind., U. S. A. 
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United States Automatic Telephone Company 


constitutes a RADICAL DEPARTURE IN THE ART OF TELEPHONY 
and in the Mechanism of the Telephone. .. . 


ier It is the Perfection of Simplicity, Reliability, 


Promptness and Economy..&} 


GENERAL OFFICES: 


New York Life Building, 346 Broadway, New York. 


—FOR— 


Apparatus 


No Matter What Others Say, We Have the Documents. 


Could Get. 


‘* Boch 


Pat. March 8 and 22, 1898. 


At Omaha Exposition 


Highest Award 


Superior Celepbone 


is the worst 


Comment Unnecessary. 


Glaze-=Filled”’ 
|) HIGH VOLTAGE INSULATORS 


AND 


& 
PORCELAIN PIN COMBINED. | {| #/ ((-5. 6 


Any Required Test Guaranteed 
no matter how high. 


Beware of imitations. SS 


Manufactured solely by 


THE R. THOMAS & SONS CO., 
EAST LIVERPOOL, OHIO. 


Ow Single-Core Ringer. 


We Are Patiently Waiting. 


The infringement howlers’”’ have 
threatened to bring more suits— 
thus far they have disappointed us 
but we have not altogether given 
up hope. 

Can the public be in sympathy 
with methods which employ a 
false cry of infringement to de- 
ceive them? 

Do not longer buy cheap, out- 
of-date apparatus, buy modern 


The Penna Electric Co., 


Of MARIETTA, PA., 


The Only Perfect Ringer 


\ 
is) 


& le, 

c “ 

Slandard Elect 

WARNER'S EATEN 
vt 


The 


tric Baus er 


84 tj 


THE STANDARD ELECTRIC TIME CO, 


up-to-date apparatus. 
We have it at reasonable prices. 


Our Magneto Bells, Switch- 
board Generators and new Double 
Pole Receivers lead the world. 


The Williams Electric Co. 
80-84 Seneca St., 
CLEVELAND, 0. 


Warner's Pocket Battery Gave 


For testing all kinds of batteries, in- 
cluding storage batteries. 


5,000 now in daily use. 


Recommended especially for Tele- 
phone Inspectors. 


The only convenient and practical 
instrument for the purpose. 
It is indispensable to those using 
\ batteries and having the care of them. 
I} Warner’s Pocket Battery Gauge is 
}/ the size of an ordinary watch—easy to 


jj] carry withyou. 
Discount to 


Price, $5.00. the Trade. 


NOTE.—Extra charge of $1.00 for pocket gauge 
specially wound for testing single cells of 
storage batteries. 


Manufacturers..... 
WATERBURY, CONN. 


In writing advertisers, mention of The Electrical 


Engineer will be esteemed a favor. 5 : 


Sales Offices, 39 and 41 Cortlandt Street, New York. 


ABusinessMansaid: 


“For economy’s sake | had 

done without the telephone 

service until lately. 1 had it 

put in less than a year ago. 

Now I would not give ii up for 

Five Hundred Dollars a Year.” 
(He Ps: s $20.) 


MESSAGE RATES make the cost of tele=- 
phone service in NewYork very moderate. 
STANDARD EQUIPIIENT for all subscrib= 
<. The rate varies with the amount 
use. 


» NEW YORK TELEPHONE Co. 
15 Dey St., 952 Broadway, 115 W. 38th St. 


ELECTRIC RAILWAYS. 


BUFFALO, N. Y.—The Crosstown Street Rail- 
way Co., controlled by the Buffalo Railway Co., 
has applied for permission to build in Bailey ave- 
nue. 


WARDNER, IDAHO.—The Wardner, Kellogg 
Electric Railway Co. has been incorporated, with 
a capital stock of $500,000. The incorporators are 
Bartlett Pressley and Margaret Pressley, of Kel- 
logg; Laurence O’Neill, of Murray; B. Flaig, of 
Wardner, and William W. Woods, of Wallace. 
The road the company proposes to build is from 
Kellogg, through Wardner, to Bunker Hill, and 
from Kellogg to Government Gulch. 


ASHCROFT, B. C.—McPhillips & Williams 
will apply to the next Legislative Assembly of the 
Province of British Columbia for an act to incor- 
porate a company to build a railroad, presumably 
electric, from a point on or near the Canadian Pa- 
cific Railway, near Lytton, at the junction of the 
Fraser and Thompson rivers, and thence to run 
north by the most feasible ‘route. 


FREDERICK, MD.—Before abandoning the 
project of constructing the Frederick, Thurmont 
& Northern electric road, a committee of the in- 
corporators has just arranged to meet several well 
known capitalists of Baltimore in that city. The 


incorporators will also visit Washington and meet 
the promoters of the contemplated electric road 
pom Washington to Gettysburg, by way of Fred- 
erick. 

BENTON, ME.—An electric railroad extending 
from the Maine Central Railroad at Benton to 
Benton Falls, a distance of 34% miles, which is to 
be used for freight and passenger traffic, has been 
opened to public traffic. The road is owned by 
John T. Richards, Charles O. Brown, Elisha Mor- 
gan, Edward W. Heath and H. M. Mansfield, pro- 
prietors of the Benton Pulp Mills. 

WILMINGTON, DEL.—The Wilmington & 
Brandywine Springs Electric Railway has been 
opened for travel. Its route is between five and 
six miles long. 

HAMILTON, O.—The Hamilton & Eaton 
Electric Street Railway Co. has been formed to 
construct electric road from Hamilton to Eaton; 
authorized capital, $10,000; incorporators, J. H. 
Shallenbarger, J. A. Walker, A. T. Elliott, J. C. 
Unzicker. 

SAGINAW, MICH.—The Saginaw & Franken- 
muth Electric Railway Co., organized some time 
ago with a capital stock of $50,000, is securing 
right of way and making preparations to begin 
construction work early in the spring. This line 
will be 14 miles long. 
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TRUTHS « = « 
« TERSELY TOLD 


Labor Saving. Economical. Ornamental. 
Perfect Light. No Adjustment. 
No Fire Risk. Absolutely Clean. 


“PIONEERS 


150 HOUR ENCLOSED ARC LAMP 
FOR DIRECT AND ALTERNATING CIRCUITS 


ee] 


. China Sockets .. 


CANN oo BURN OUT. 


Manufactured under broad and basic patents, 
covering all forms of enclosed arcs, . 
Sustained by United States Courts. i 


INFRINGERS WILL BE PROSECUTED, 


Approved by Underwriters for 


220 Volts and under. 
Correspondence Solicited, 
PASS & SEYMOUR, Syracuse, N. Y., U.S.A. 


THE ee eee 
ELECTRIC ARC LIGHT Co. 


NEW YORK, U.S. A. 


Hew Work Office, 23 Dey Street, F. M. thawhkins. 


Tr 


fio 


Best made and most durable gasket now on the market. 


Suitable for high pressure steam and electric plants. 


SAMPLES for trial sent FREE to any address upon application. 


UNITED STATES MINERAL WOOL Co. 


2 CORTLANDT STREET, NEW YORK. 


H-P. ELECTRIC POCKET-LIGHT. 


James $. Barron & Co., 
SUPE eee ate 24730 Hudson St., 1. ¥. 


AN EVER-READY ELECTRIC LIGHT. 


For Electricians, Engineers, Navigators, Ma- 
chinists,.-Miners, Hunters, Physicians, Watch- 
men and Policemen, and for all purposes 
where a safe and handy flash light is desired. 
LIGHTS AND GOHBS OUT AT WILL. Can- 
not be blown out. 

Gives from 6,000 to 8,000 lights before new bat- 
tery is required. No wires to get out of order. 
No chemicals to spill; self-contained. Can be 
earried into a cellar full of leaking gas, into 
an oil tank, alcohol and malt vats, oR 
PLACED IN A KEG OF POWDER without 
the slightest danger of explosion. 


Sone 


= IIE a ee ae 


oF 


Price 
No. Net Wet. Vts. Complete, 
1 13%,x9 i “Docker 1 Ib. 814 $3.00 
3 134x14 in. Ee at 144 Ib 5 . 
Extra (Battery) artridges, pocket size, 30 
cents; large size, 50 cents. 


€ach, $3. 90 BY Mail, $3. 30 If to be sent by mail add postage 


Used by Duke of York, Khedive of Egypt, King of Belgium, Pope Leo XIII. and others. 


ius 5. Barron & Co, tisene'teven's General Electrical Supplies, 2*30.%uasonsT- 
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VICTOR TURBINE WATER WHEEL 


UPRIGHT OR HORIZONTAL. 


The attention of ELECTRIC COMPANIES is called to this CELEBRATED WATER WHEFL as particularly adapted to their use, on account of its 
wemarkabl. steadv Motion, high Sp ed and great Efficiency, and large Capacity, for its diamet«r, being double the Power of most wheels of 
@ame diameter. Itis used by a number of the leading electric companies with great satisfaction. Ip the economical use of water it is without an equal, producing 
the highest per cent. of useful effect guaranteed. 


SEND FOR CATALOGUE AND PARTICULARS. 


THE STILWELL-BIERCE & SMITH-VAILE CO., - - - DAYTON, OHIO, U. S. A. 


VEAIVEVEVEVEVEVEVEVEVe 


;sMcCORMICK 
TURBINES 


Estimates furnished for complete Power Plants, and 


> 


“Modern Methods” 
Link-Belt Carrier” 


These two books illustrate and 
describe our 


results guaranteed. State your requirements and send ELEVATING and CONVEYING Machinery 


The first treats of our general 
line, for handling any material, 
whether loose, boxed, barreled, 
baled or bagged; while the 
second is devoted exclusively 
to the ‘‘LinK-BELT” Carrier, 


for Catalogue. 


$S. MORGAN SMITH COMPANY 
; YORK, PA. 


Gives exclusive attention to the development and uti.iza- 
tion of water powers by the most modern, economic and 
improved methods. 


An experience of more than fifteen years, involving 


both the theory and practice of hydraulic engineering as 
W A fp R W Fe E E L relates to power development in its widest range of ap 
ication, ; ; E 
; THOUSAND WHEELSNOW RUNNING, aggregating some | § LINK-BELT ENGINEERING CO. 


which is designed for 


AHAHABABABABABABABABABABAZAER 


Carrying COAL and ASHES 


in Power Houses, Gas Houses, 
Coal Yards, Etc. hat 


: 
, 
: 


Either or Both Books sent on request. 


700.000 H. P. = 
ELECTRIC POWER TRANSMISSION. ye Nicetown 49 Dey St. 
elton Wheels afford the most reliable and efficient 
COMPANY —. power for such service, and are running the majority of PHILADELPHIA NEW YORK CITY 


stations of this character in the United States, us well as 
_ most foreign countries. 
Highest efficiency and absolute regulation guaranteed under the most extreme variations of load 
Catalogues furnished on application. Address 


San Francisco, Cai., U.S.A. PELTON WATER WHEEL COMPANY, new vorn'city, Urs: . 


{) RIDGE 
Grane— 
Gompany, (tai 


MANUFACTURERS OF OU R CATALOGUE 


OF THREE HUNDRED PAGES ILLUSTRAT 


HIGH PRESSURE ING AND DESCRIBING A LARGE NUMBER OP 
GATE VALVES BRIDGES Designed and 


Built by us 
N D / vith N y BUILDINGS Is now oe and 
Bait Samal alas AND ROOFS pirat  ” 


Complete Piping Equipments Cut and THE BERLIN IRON BRIDGE CO. 
Fitted ready for Erection. EAST BERLIN, CONN. 
Over Twenty Large Power Houses 
Equipped complete during the past 
year. All giving perfect satisfaction. 


H = 
BRANCH HOUSES: THE PHOTO-ENGRAVINGCO., 


Of 9 to 15 Murray St , New York, 
NEW YORK PHILADELPHIA OMAHA 


Make a Specialty of Producing Fine Half Tone and 
oe tiger ice Ee a ave Relief Printing Cus Catalogues, Circulars, Ete., 


PORTLAND, ORE. - SAN FRANCISCO Printed in an Artistic Manner, 
’ ° { 
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AN ABSOLUTELY NEW DICTIONARY 


11,000 WORDS ano over; apour 16,000 DEFINITIONS 


USED IN THE SCIENCE OF ELECTRICITY. 


| THis DICTIONARY just completed is the most up-to-date 
Electrical dictionary ever published. A vast storehouse of 
THE technical information absolutely invaluable to the practical elec- 


trician, the professor, the student, to anyone interested in any way 
By E. J. HOUSTON, A.M., Ph.D. 


in matters appertaining to electricity. 
Several thousand new words now used in the science are men- 
tioned in this pocket edition, they appear in no other dictionary. 


THE TYPE IS LARGE AND CLEAR. 


The dictionary itself is excellently printed on fine paper, contains. 
950 pages, is compact in shape and easily carried in the pocket. 


THE POCKET ELECTRICAL DICTIONARY is a 
book worth having. 


4th EDITION 


1 vol., 32mo, cloth, $2.50; Leather $3.00 Sent postpaid on receipt of price. 


THE ELECTRICAL ENGINEER, 


120 LIBERTY S’TFREET. 


We sell all electrical books at lowest prices. Catalogue free. Let us know your wants. 


ALTERNATING CURRENT WIRING 


AND DISTRIBUTION. fairs 


By WM. LEHROY EHMME’T, Mem. A.I.EK.E. 
Cloth, 100 pages. Illustrated. Price, $1.00. 


SECOND EDITION. 
Revised, Extended and Enlarged. 
APPENDIX. 


This is a most timely, useful and valuable book. It discusses the following 
important topics :-— 3 


Influences Affecting Alternating Distribution; Surface or skin effect; Counter BE. M. F. of self induction; Explanation of har- 
monic variations; Energy and induction; Relation of current and BE. M. EF; Hlectromotive forces; Diagrammatic representation of 
harmonic quantities; Nature of circuit of different classes; Other influences; Effect of transformers; Inductive resistance of lines; 
Relation of quantities; Practical determination by diagrams; Arithmetical determination; Stép-up and _ step-down transformers: 
Determination for same; Interference of circuits; Multiphase systems; Three-phase systems and determinations; Two-phase systems; 
Alternate current wiring; Town lighting b alternating currents; Underground distribution, iron ducts, concentric cables, &c.; bee § 
tension distribution; Effects of capacity; Graphic representation, &c. ‘ 


The intelligent application of the principles contained in this pithy book will save the electrical engineer 
and station manager much time and money. 


THE ELECTRICAL ENGINEER, - 120 Liberty Street, New York. 
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Our Special Jrines 


Motor Starters with Automatic “ no-load” release. 
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Motor Starters with both automatic “no load” and 
“overload” release. 


Motor Speed Regulators with and without automatic 
“no load” release from every point. 


Motor Speed Regulators with both ‘no load” and 


“overload” release /rom every poznt. | . 
; OVERLOAD SIAKIERK—HNeavy Current type 


The Motor Speed Regulators as above operate by introducing 
resistance into the armature circuit,. by cutting in and out series field 
coils, by introducing resistance into the shunt field circuit, or by any 
three of these methods in the same rheostat. 


Reversible Motor Speed Regulators. 
Automatic Pump Starters, both solenoid or mechanical types. 
Belted Elevator Controllers. 


Dynamo Vield Regulators for front or rear of switchboard 
using renewable enameled resistance units. 


AUTOMATIC STA 


TER—Style “A” 
Pipe Organ Pumping Regulators. 
Special Rheostats and Controllers for all purposes. 
Fire Proof construction throughout. 


An insulation resistance of a megohm guaranteed. 
We do the largest export business in rheostats of any manufacturer 
in the United States. 


We have shipped the largest single order of rheostats that ever 
went from this country to Europe. 


AUTOMATIC STARTER - Style “B” 


Representatives for England and the Continent: 


The General Electric Co., Ltd. 
69, 71 and 8! Queen Victoria Street, LONDON, E. C. 


To whom all orders and inquiries from continental customers should be directed, 


A well assorted stock is kept for prompt deliveries. 


Che= Chicago Rheostat Co., 


CHICAGO 
E. W. HAMMER, Manager 


4 


AUTOMATIC SPEED REGULATOR 
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CREAGHEAD ENGINEERING CO. 


CINCINNATI, O. | ELECTRICIAN. 
Sy esi: ue o at ° ; 
Wit Saray ay aq Manufacturers of Arc Lamp Specialties, |G nitegs Bt eet heer 
F ‘ Trolley Line Material, [BRIER O TESTS Electric Lighting, 
o rf : Electric Beil Fitti 
Coached Mast Arms, Creaghead Flexible Brackets Apvpress: ps sot rolesneal 


: Man) Ar Vies FOR WOOD Ok. RONc VOLES. * INQUIRIES. SOLICITED, ARE STANDARD, BLACKSBURG, VA. and Line Construction, 


FIVE YEARS PRACTICAL EXPERIENCE. 
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GAS ENGINES 
..RAILWAYS... 


We are now building gas 
engines that are especially adapted 
to the severe conditions of railway 
service. « hey are made in all 
| $1268 Up tolooU i horse pow eam 
in efficiency are unsurpassed, the larger sizes producing a horse power 
on less than 12 cubic feet of natural gas. Complete stations, with 
# all the accessories for gas power, are built and installed by us. 
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Westinghouse Gas Engine Generating Set. 


# WESTINGHOUSE MACHINE CO., Mirs. | OFFICES: 
=} WESTINGHOUSE, CHURCH, KERR & CO., Engs. | Cee 0. |Denmine 9 Pangea 
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ROEBLING 


T READY. . e e . ° 
ure. Armature Windings of Electric Machines, 


By H. PF. PARSHALL, C | M f C 
Member American Institute Electrical Engineers, Member Institution Electrical Engineers, Ee ntra an U acturing 0. 
.cat Britain, Member American Society of Mechanica) Engineers, etc. . == sz SS Chattanooga, Tenn. | 4 
And H. M. HOBART, S. B. Manni ae 


YELLOW PINE CROSS _ 
ARMS, LOCUST PINS, 


One Handsome Quarto Volume; 140 Full-page Plates ; P i $7 50 
65 Tables, and 165 Pages of Descriptive Letter-Press, rice 


Sent postage free.to any address on receipt of price by ' BLerve stec’.s on. band. . Delivered prices quoted, 
THE HKHLECTRICAL HNGIN EER. 
120 Liberty St., New York. 


L. H. LANCASTER, 
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- OAK PINS, ELECTRICAL MOULDINGS, OAK BRACKETS. 


P.O. 6. cars, yuu y erty, 10 aay quantity. Cs Write us. | 
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IT STANDS FOR ALL 
=—| THAT IS GOOD AMONG 
THE ELECTRICAL PRO- 
DUCTS OF THE EARTH. 


Westinghouse Electric 
& Mfg. Co., Pittsburg, Pa. 


NEW YORK, 120 Broadway. PHILADELPHIA, Land Title Building. 
ATLANTA, GA., Equitable Building. PITTSBURG, Westinghouse Building. 
AUSTIN, TEXAS. ST. LOUIS, American Central Building. 


BOSTON, Exchange building. ‘ SAN FRANCISCO, Mills Building. 
BUFFALO, N. Y., Ellicott Siuate ‘Building. SYRACUSE. N. Y., Bastable Building. 
CHICAGO, New York Life Building. — TACOMA, WASH., 907 Pacific Avenue. 
CINCINNATI, Neave Building. “DENVER, Mountain Electric Co. 


CANADA, AHHARN & SOPER, OTTAWA CANADA. 
MEXICO, G. & O. BRANIFF & CO., CITY OF MEXICO. 
WESTINGHOUSH ELECTRIC CO., LTD., 32 Victoria Street, LONDON, S. W., ENGLAND. 
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WROUGHT RON BRIDGE (MEANY feod and Bice | Bridges 


F.M. WYANT Treas. and Gen’! Manager Girders, a urn- “Tables J 
OGRA TEE esnonarn wiass, CANTON. OHIO. ee and Roofs 


OE REE VERNON, OHIO. 


Pamutectiters of 


mas. Fly Wheels, Céndensers ee Large Plants, St 
Boilers, Smoke Stacks. Make a specialty of furnishing 
complete Steam Plants of the largest capacity. 


ne Established 1833. The G. & G. COOPER CO., Mt. Vernon. Ohi 
FOREST City ELectTRIc RO L [ D RO p COMMUTATOR BARS B 
CLEVELAND O.._; Lull HAVE STOOD THE TEST OF TIME 9 


What Montauk Meni Cable I 


“DIVISIONAL INSULATION. ~ It is a cable constructed for. use in p 
ALL COPPER CONDUCTOR, 

atch pime platen Woe oe) plain wire for all interior electric adap 
POPPER ONO GEOR TIMED “tions such as Dells, telephones, district. 


ice, fire and burglar alarm, ete. 


MON TAUK 


~ Fusible Core running throughout the cable is im- 
mediately short-circuited on any interruption by 
Fire or Thief, by Accident or Intention. 
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/ = is superior i aad differs trod ord i 
INSULATION BETWEEN CONDUCTORS. now in use, inasmiuch as everhe i 
part ‘of the cable is alive to dangerous heat or flame and capable of giving automatic warning to any point desired. 

AS A BURGLAR ALARM it cannot be disturbed or cut without giving instantaneous warning. 


IT IS THE ONLY FIRE-DETECTIVE CABLE. IN THE WORLD. Teng adel te Gam relb 
Every infinitesimal part is a thermostat and a watchman. Montauk Multiphase Cable never sleeps, never fails. conta’ 


Multiphase Cables are small, neat, and very flexible, and are perfectly insulated. They are furnished in “Damp-Proof” 
“Water-Proof” construction and of any desired color, reeled or coiled in aie length Waris Their conductors are all 


at our office. 


MONTAUK MULTIPHASE CABLE co, 


Supply Parts. Special 


The Insulating S 
HOCHHAUSEN & HAL 
SADDLE STAPLE Piece sean a 


AND REPAS ‘i 


For Bell-Wiring, Gas-Lighting, tg 
Telephone, Fire and Burglar Alarm, Railroad 23 
and Telegraph Work. 
Prevents short-circuiting and does: away 
with use of tape under staples. No special 
tools required. All Sizes between those shown 


“in cuts. Wholesale Pprice-list and other in-* 
formation. Address, — 


ae INSULATING SADDLE STAPLE 0, 


_ BROCKTON, MASS., U.S. A, 


67 Liberty Street, BREOKLYN, 'N 
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Steel Dynamos and Motors, 8, 35,0 
35) 50, 100, 200, 300 and s500-l; ht. 
machines, 34, r, 2, 3, 5, 10, 15, 30 a ni 
50h. p. motors. State what y 


and get our prices 
The i 


° KLEIN 


: For Batteries and i ail Ei sh Ke ON 
*"Gonnctony Lineman © _Jh)| Purposes. Special Shapes snd Size Cut to Order Sonne : 
“Catalo e Free... GE7S i, Manufacturers, “| Sete = -s. LOUIS m0. me 
MATHIA AS KLEIN ee Se E. PHILLIPS @ SONS, SOUTH aNNEh, Mass, New Yorks he St. 164 Summer St. 129 


$7- 89 W. Van Buren Ss ' ‘ lis. i . Bostor OF fice, 107 Summer Street. 5 New York Boston, Mass. cane f 


Me lectrical 


— DOVER, (ENG.) TRAMWAYS.—BRUSSELS TELEPHONE EXCHANGE —MANUAL TRAINING, 


Eneoineer. 


A WEEKLY REVIEW OF THEORETICAL AND APPLIED ELECTRICITY. 


(Copyright 1899, by Tur ELrcrrican BE NGINEER, 120 Libe erty Street, New York.) 


NEW YORK, 


JANUARY 12, 


Price b ae) Cents. 


1899. 


Our name is a guarantee of high 


Vol XXVIL. No: $58. 
Quality, Reasonable Prices 
Prompt Service and Polite At- 


FIBRE. 


DELAWARE HARD FIBRE ¢ 


73 000,000 Feet of Our Conduit and Thousands 


of Miles of Our Cables in Use in United States, Canada and the British Isles. 


Main Office, Times Building, N.Y. Branches, Rookery; Chicago, IN 


Union and 10th Streets, 
*y WILMINGTON, DEL. 


CONDUIT & CABLE COMPANY 


Manufacturers and Patentees of 
Paper Insulated Cables and Wrought-Iron 


PAR A WHITE CORE 
LAMP CORD. 
WITE eae 
PARANITE 
INSULATED INSULATING 
WIRES & TAPE. 
CABLES 
For Aerial, aad 
Submarine and 
Underground INDIAKA 
ie RUBBER: & 
Telephone and INSULATED 
Telegraph , 
Cables WIRE GU., 
a Specialty. Jonesboro, Ind. 


NCANDESCENT 
LAMPS... 


ALL VOLTAGES. 
S.7 & 


ALL CANDLE POWERS. 


ALL BASES. 


WRITE US FOR PRICES. ee” 


~~ GRIMSHAW WHITE CORE WIRES ~ 


Haven White Core Wires, Raven Black Core Wires, Competition Line Wires, Grimshaw and Competition Tapes and Splicing Compound. 
MANUFACTURED BY 


18-17 Cortlandt St., New York. 
MAIN OFFICE 


SIMPLEX 


ol AND CABLES 


For Underground, Submarine, Line and Inside 
Construction. 


_ SIMPLEX ELECTRICAL Co. 
7-81 Cornhill, Boston. 1137 Monadnock Block, Chicago, 


C O. Mailloux, : 
¢ 


BRANCHES: : 


253 Broadway. 


THE STANDARD 


THE OKONITE CO., Lta., 


NEW YORK INSULATED WIRE COMPANY, 


CHICAGO: 
320 Dearborn St. 


BOSTON: 
134 Congress St. 


SAN FRANCISCO: 
71 Flood Bldg. 


NATIONAL INDIA RUBBER CU. 


For RUBBER INSULATION. 
Rubber Covered 


Okonite Wires, 
Okonite Tape, 
Manson Tape. 


CANDEE WEATHERPROOF 
WIRES. 


NE w YORK. 


CONSULTING ELECTRICAL ENGINEER 
150 NASSAU STREET, NEW YORK. 


Wiliam Marshall, 


Manufacturer of ELECTRICAL CONDENSERS, 
STANDARD. A SPECIALTY, 


709 Lexington Avenue, New York, 


rrederick Sargent. A, D. Lundy. 


Every Electric Light and Railway 
Plant should be provided with 


BRISTOL’S RECORDING 


=) VOLTand AMMETERS 


Makes continuous record day and 

night. 

THE BRISTOL CoO., 
WATERBURY, CONN. 

New York Branch. 


WIRES AND CABLES. 


Office and Factory, BRISTOL, R. I. 


WHEELOCK BATTERY. 
Without an Equal for Fan and all Metors. 
not polarize under heayy work. 


ORY BATTERIES 
Rest of all is the ** 7A Scot.?? 
Made byJ. H. BUNNELL & CO.. 76 Cortland St., N. Y.. 
Best construction and ingredients. Strongest: 


Does 


Send for circular. 


121 Liberty St. 


SARGENT & LUNDY, 


ENGINEERS, 
13 and 15 Monadrock Block. CHICAGO, ILL 


a INSULATED | 


WIRES 


AND CABLES. 


FTEDICQ THE STANDARD OF THE WORLD. 
FS The Leclanche Battery Co. 


11140117 1210tSt. Now Vorl 


most durable and reliable. Size 6x24. 50 cents 
per cell. Liberal diseount 


EXPERT CHEMISTS. 


SPECIALISTS IN ARMATURE AND FIELD COIL, 
INSULATION. 
vodeh Dales eh eA CHEMICAL CoO., 
BOSTON, MASS. 


ALIS KINDS ALL SIZES. 


WE LEAD ENCASE FOR ALL. 
CREFCLD ELECTRICAL WORKS. 


Boston: Facrory: | CHcaGo: 
49 Federal St. Saylesville, R. I. 239 Madison St, 


Davip vir JR., 


Pepper & Register, 


ELECTRIC STREET RAILWAY 
CONT RAU TORS AND ENGIN EERS. 


414 So. Peet. Ae. Philadelphiw. Pas 


. Reeisten M B 


EMPIRE 


PUSH 


ANCHOR ELECTRIC Co. 
BOSTON, 


RAILWAY 


CREFELD ELECTRICAL WORKS, 
49 Federal Street, Boston, Mass. 


Electrical Instruments. 


EMPIRE ELECTRICAL INSTRUMENT CO. 
654 Hudson St, NEW YORK CITY. 


FEEDERS. 


> 
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FOR ARMATURE COILS AND FIELDS. 


EMPIRE 


INDIA & AMBER 


MICA 


IN ANY SHAPE OR PATTERN. 


INSULATED 
Cloths and Papers. 


1B es 

ST 

Eugene Munsell s Co. i" 
218 Water St.New York & Chicago. HW7L 


EUROPEAN AGENTS, BERGTHEIL & YOUNG, 


——— 


M:1-C: 
COMPOUND 
UNEQUALED. 


Mica Insulator Co. 


ake St. 
12 GAMOMILE ST., LONDON. 


REGISTERED 


STERBERG & SUTTON. 
Consulting Engineers and Electrical Experts, 
POWER TRANSMISSION, LIGHTING Tele. 732 Broad. 
and RAILWAY WORK. Bowling Green Bldg., 


tHEO. C. WHITE COMPANY, 


WORCESTER, IIASS. 


Adjustable Fixtures for Incandescent 
Lamps for Every Practical Requirement. 


In many Styles, Sizes and Finishes. SEND FOR OUR 
For Shops, Factories, Offices, Libraries, €tc. C4 TALOGUE K. 
tion and Mechan 


“VULCANIZED FIBRE.” 22: 


IN SHEETS, TUBES, RODS AND SPECIAL SHAPES. 


CATALOGUE AND SAMPLES ON APPLICATION. 


VULCANIZED FIBRE GOMPANT, Wilmington, Del. 


MAX OSTERBERG, E, EF. A. M. 
FRANK SUTTO), E. EB, 


11 Broadway,N. Y. 


* 


Highest Grade toe 
Electricai insula 


Write for Circulars... 


QUEEN & CO. 


1010 Chestnut St., PHILA PA. 


CEO 3s: 
N {QUEEN Ine PRICAOCLPITA. 


N. Y. BRANCH, 50 Fifth Ave. 


When writing Advertisers please mention 
THE ELECTRICAL ENGINEER. 


Davidson Steam Pumps, |Fort Wayne Evectaic CoRPoRATION. 
Surface Jet and CONDENSERS. ; Fort Wayne, Ind. 


Evaporative 
ease A 
Vertical Air Pumps. Cooling Towers. | pparatus for Arc, Direct Cur- 


43-53 Keap Street, BROOKLYN, 
133 Liberty Street, NEW Y 


ae descent Lighting and Power 
30 Oliver Street, BOSTON. 


Transmission. 


DON’T Ge MISLED into believing that Henry R 
als andthe damier ph det alee! 


Worthington build nothing 
Our electric pump business is larger than 
any other manufacturer’s. . fire 
pumps, hydraulic elevator pumps, mine pumps, marine pumps, 
air pumps, boiler feed pumps, brewery pumps, drainage pumps, 
and others too numerous to mention, all driven electrically. If 


you are in need of anything in the way of electric pumping ma- 
chinery, write us. 


HENRY R. WORTHINGTON: 


NEW YORK. 


but steam pumps. 


We make vacuum pumps, 


The Best... a a. : 


Receptacle a= a Attachment i ; 3 


WM. T. “PRINGLE, 


PAUL HOENACK, 


Manufacturer of Electrical and Telegraph le 


struments. and Small Machinery. Experimenta! 

Work a specialty. Highest reference by perm: 

sion. 191 and 193 Werth St., New York. 
Established 1878. — 


American Vitrified Conduit Company, 


MANUFAC? TURERS OF 


Vitrified Salt Glazed Unde ae and 


No. 558: : 


Interior Conduits. 7 
Contractors for sat sh Installation | : ie ; 
of Conduit Systems... a 
oy 5: FIELD, General Manager ana Chief Engineer, ; a 
General Office: 39 Cortlandt St., New York. — 7. 


MAST ARM acl. 


eS “AUTOMATIC 


IRON Non | 
SWORD J HOLES: 


LAMP TRIMMER CAN TRIM TWICE | ie 
THE NUMBER OF LAMPS IN THE 
SAME TIME THAN WITH ANY OTHER|\® 


MANUFACTURER celal | O. 


McINTIRE’S PATENT 


CONNECTORS AND TERMINALS, — 


Special Connectors for Hard Drawn Copper Wire. 
ALL SIZES. 


‘|The. McINTIRE 00., 13 & 15 Franklin By bois N. J. 


“LAMP GUARDS & 


GLOBE NETS, 


GOODS. 


WIRE & IRON WORKS fam 
DETROIT. MICH fe 


CONSULTING ELECT ICAL 
rent and Alternating Incan- A, iF McRAE, CONSULTING ELECTR 


Estimates, Plans, Specifications, 
Examinations, Reports, Tests. 


306 Oriel Building. : ST. LOUIS, MoO, 


The latest i in this line is the 
NEW STYLE made by ee 


ie ine pad 


1026 Filbert Street, PHILA. 


Press of THE CHEROUNY PRINTING AND PUBLISHING Co., 


17-27 Vandewater St. } 


Ste 258 wn, NEWARK: N: 


Fused Wire, Fused Links and Strips. 
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Western Electric | Sra 


A Lighting 
R Dynamos 
SIZES FROM 


50 light to 150 light, capa- 
city 96 amperes. 85 to 
' 180 light, capacity 6 am- 
peres. 
Send for Bulletin 1002. 


WESTERN 
| ELECTRIC 
| COMPANY, 


NEW YORK. 


CHICAGO. 
LONDON, 


79 Coleman 
Street. 


Send for Circular. 
ANTWERP, 
33 Rue 


sa" | Albert & J. M. Anderson Mfg. Co., 


PARIS, 289-293 A Street, SO. BOSTON, MASS. 


ee [LEA sep ARC LAMPS 


de Breteuil. 
SINGLE (900 VOLT 


erent 228 CIRCUITS. 


They have few parts, regulate perfectly, are 
graceful in design, and the price is right. 
Won't you let us tell you about them? 


LEA MFG. CO. 


ELWOOD, INDIANA. | 


TRADE MARK. 


ENCLOSED ARC LAMP. 


Is only 22 inches over all. 
Burns 150 hours. 


Has a new device which renders 
retrimming the easiest pos- 
sible operation. 


Every part can be easily inspect- 
ed, removed and replaced if 
necessary. 


SDD DDSI FOOD D HOD IOHOHD HO DIO OOIO HO HD HONOHOHO HO HOH 
WE ARE HEADQUARTERS FOR —™=:=:27 


e : ‘sNON-SUCH”’ ELECTRIC LAMP. | 
Suitable for.... 
Stereopticans, OIL, ELECTRIC or Back or Top Feed Light, Portable, Simple, 


Easily Manipulated.. Best Lamp of 


Magic la nte rn Ss, LIME LIGHT. its Kind on the Market. 
S j i d es 9 Fi [ m Ss 9 (American, English or French) and NEW PA TENS Ki N EOPTOSCOPE 
a 


@ 
All Accessories. Projects and depicts every movement of % 


actual life on the screen. : 


¢ 
.> 
Braaches in United States: SEND FOR OUR 
- Boston, Chicago, Kansas City, CATALOGUE AND “~ 


‘2 2, 
eX eS 


\2 
e 


2, 
° 


‘Minneapolis, : hattanooga, 


Oakland; also Bradford, Eng., PRICES. 
.and Dunedin, New Zealand. 16 Beekman Street, iS oe - NEW YORK. & 


BSED DD IDID DID ID OED HOA DAIDOIDNIDSDNI DODD IDNDND SOFIDGIDIDGIDEODG 
————————————————— eens re rere 
“RAVE MARK, 


“Eplorize Accumulator” 

AEGISTERED SEPTEMBER 11, 1804. . 

To Street Railway Managers: 

If you are considering an increase in the 

capacity of your station, or an extension of 
your lines, 


Tnvestigate the Chloride Accumulator 


and the results it is producing. Its use 
means a maximum efficiency of the power 
plant with a minimum investment in gener- 


SALES OFPICES: ating units and copper. 
NEW YORK, Broad St, 
BOSTVIN, Maser te Sate 8 Che Electric Storage Battery Zo. 
BALTIMORE, MD., Equitable Bldg. wanes 8 iF | H 
CLEVELAND, O., New England Bldg. woece aa| IDREXEL er rae a Phila., Pa 


CHICAGO, ILL., Marquette Bldg. 
SAN FRANCISC}), CAL., 10 Front St. 
CANADA, The Canadian General Elec- 


tric Co., Ltd., Toronto, Ont. 
CATALOGUES. 
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=—__ENCLOSED 


ARC LAMPS 


ror RAILWAY 
CIRCUITS 


5 IN SERIES 
ON 500 VOLTS 


CARBON 
FEED 


RELIABLE AND EFFECTIVE 
CUT-OUT 


SIMIPLE CONSTRUCTION 


SCHENECTADY, 
GENERAL =. N. Y. 


ELECTRIC CO SALES OFFICES IN ALL LARGE CITIES. 
e For Canada, address Canadian General Elec. Co., Toronto, Canada. 


A GREAT IMPPROVEMENT. 


Sheet [lica Insulation. Notice 
the Construction and great 
strength. No danger of lamp 
falling.“ Strongest, most perfectly 
Insulated Lamp Hanger on Ph: 
market, 


No. 1130, with snap-hook, 60c. 
No. 1131, with sister hook, 60c. 


SEND FOR DISCOUNTS. 
Vulcabeston Arc Lamp Insu- 
lation, Trolley Insula- 


Wired Ready for Sockets. 
Book of bees Estimate 


Pat'd April 20, 1897. ' of 
No. 581,094. | 


’ 


tion, etc. 
FRINK’S PATENT WINDOW REFLECTOR 
The PERFECT LIGHT for Show Windows. Used by leading stores throughout the og3 
country. Get particulars by sending for our I H W. J ohns Mi g Co., No. 1130. 
‘OB OFS LG Hl ; 
she pL a ee ae No. 1181. 100 WILLIAM: STREET, NEW YORK. 
I. P. FRINK, 551 PEARL STREET, NEW YORK Chicago. Philadelphia. Boston. London. 


eqTHE NEW AMERICAN TURBINE be 


Electeie’ Power 
Transmission... 


eo 


STATE YOUR REQUIREMENTS. 


ih 


Send for Catalogue and mention The Electrical Engineer 
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B—Bacon Air Lift Co... ; 
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Bryan & Humpbhrey.... 
Buckeye Electric Co.: . 


Bullock Mfg. Co., M,C, ... 


Bunnell & Oo., J.H.-...... 
C. & C. Electric Co..... 
binet Mfg.& Supply Co.. 
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Cass & Aaron Co. ....... 
Central Mectric Co. 
Central Mfg.Co.......... 
Ghicago Armature Co ..... 
Oleveland Armature Wks.., 
Columbia Incan. Lamp Co. 
Commerciai Eleetric Co... 
Oooper Co., 1. & 
Grane Go., The.... ....5.. 
Creaghead Engineering Co. 
Crefeld Electrica] Works... 
Crocker-Wheeler Elec. Co... 
Crofton Storagé Bat. Co.... 
OCroselmire,C.F° . 
sat Woveu Wire Brush 
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OAK PINS, ELECTRICAL "MOULDINGS, OAK BRACKETS. 
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xxiv 
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Central | Manufacturing Co. 


Large stocks on-hand. 


F. O. B. cars, your city,in any quantity. 


PURE ROLLED 


ZINC PLATES 


For Batteries and all Electrical and Mechanical 
Purposes. Special Shapes and Sizes Cut to Order. 


E. PHILLIPS & SONS, 


Boston Office, 107 Summer Street. 
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Dearborn Drug & Chem es vii 
Delaware Hard Fibre Co.. i 


Diehl] Mfg. Co.. tesccee 
Dyer, Edmonds & Dyer.... xix 
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Chattanooga, Tenn. 


Manufacturers and 
Dealers in 


YELLOW PINE CROSS 
ARMS, LOCUST PINS, 


Delivered prices quoted, 
ce Write ua. 


Manufacturers, 
SOUTH HANOVER, MASS. 


CROFTON 


STORAGE > 
-© BATTERY. 


NOVEL FEATURES. 


Cheap, Light, Durable. Efficient: 
Motorcycle Balleries a Specially. 


CROFTON STORAGE BATTERY CO. 


JAMES K-PUMPELLY, 


MANAGER.” 
327 DEARBORN ST, CHICAGO,ILL. 


VITRO CHROME. 


An indestructible Incandescent Lamp Color. Equal to natural glass in: appearance and 
Can be used for inside or outside decoration. 


dvrability. 


VITRO CHROME CHEMICAL CO. 


421 Milwaukee Street, 


In Sheet or Wire, any degree of Hardness, 


FOR ALL PURPOSES. 


MILWAUKEE, WIS. 


PLATINUM 


Send for circular and prices, 


CROSBY STEAM GAGE & VALVE CO.. 
ee ch a eer Paris 
SCi.E 


1889. Medaland Diploma. 
Gold Medal, Atlanta, 1895. 

ANUFACTURERS OF 

Pop Safety Valves, 

Water Relief Valves, 

Improved Steam Gages, 

Steam Engine Indicators, 

Signal Belli Chime Whistles, 

Patent Gage Testers, . 

Pressure Recorders, 

Revolution Counters, 

Feed W ater Regulators, 
and other Specialties. - 

Globe and Angle Valves. 
with renewable seats, 


BRANDEN PUMP VALVES. 


Rubber, with Wire Coil Insertion, 
Main Orrice ano Works: BOSTON, MASS. 
Stores: Boston ; New York; Chicago ; London, Eng. 


KLEIN'S CLIMBERS 


Connectors’s, Linemen’s 
and hid ee suites 
Catalogue Free... "Send for one 
MATHIAS KLEIN & SON, 


87-89 W. Van Buren St., . Chicago, Ilis. 


BAKER & CO., NEwarRxkK, N. J. 
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COLOR4 


YOUR 


CRYSTAL CHEMICAL AW) COLORING. 


Ruby Red, Blue, Pink, 


WEBSTER 
Tncandescent 


PEERLESS ee 


OT A NEW LAMP BY ANY MEANS, BUT A NEW NAME. 


This name was chosen because it expressed 
all the superior merits of the lamp itselt. 


Yellew, Green, Purple. 
COMPANY, 
.ST. PAUL. 


CHEMICAL, 
400 SIBLEY STREET, 


Fi Biah Grade 


HIGHEST EFFICIENCY. 
SMALLEST CORE LOSS. 
CLOSEST REGULATION.! 
PERFECT VENTILATION. 

GUARANTEED against 
Burn-out for TWO YEARS. 


Send for particulars to 


MOLONEY ELECTRIC 60. 


2d and Vine Sts., 
ST. LOUIS, = Ss. ae 


The filament is of a superior quality 
and like good wine, improves with age. 


By our new process of chemical exhaus- 


VACUUM tion, we have attained an extremely high 
degree of vacuum. 


MOST LIGHT FROM LEAST CURRENT. LONGEST LIVED 
HIGHEST EFFICIENCY. SYMMETRICAL IN DESIGN. 


The Warren Electric — 
& Specialty Co., warren, ono. 


Not in the Trust. 


RIGHT FOR PRICES. 
WRITE FOR PRICES. 


oMarren, Obtio. 


January 12, 1899.) THE ELECTRICAL ENGINEER. +i 


DEARBORN comroune 
COMPOUNDS 


LAWLESS 
AULTLESS 
INISHED 


Ina word PERFECT! in 
its truest sense is the 


IMPROVED POWERS 
ARC-LIGHT CUT OUT. 


One on which you can rely 
to do its duty and do it well. 


The Potomac Terra Cotta Co. 


36 Corcoran Building, WASHINGTON, D. C. 


WATER-PROOF IRON-CLAD CASE 
and INSULATED WIRE HOLES. 


Secured by Letters Patent. duly assigned. Other claims are now pending,— 


Manufacturers of Send for Catalogue and Prices. 


for Underground 


Terra Cotta Conduit Scie] ™E. @. Bernard Co.,™%":* 


MACHADO & ROLLER 


203 Broadway, New York. 
A. E. G. INCANDESCENT LAMPS. 


Panel Boards.___ 


Sar reason why our new departure in Panel Boards is meeting with 

such success is: : 

That they are fitted to all copper single brake switches; every piece 

of metal in the circuits is copper; Jones’ patented Bus Bar connections are 

used throughout, making the most perfect contacts, thus reducing the re- 
sistance to a minimum and increasing the conductivity. 

The strength and simplicity of design make them the most efficient 

and cheapest type of panel board yet manufactured. 
1 metal work is either dipped or of a highly polished finish and 


mounted on polished or marbleized slate. 


Marble or onyx boards if desired at additional cost. 

Our improved type of switch handle avoids all possibility. of making 
contact with the fingers on the bus bars, and the consequent annoyance 
from shock. 

Made in any combination, either for two-wire or three-wire mains, with 
two-wire or three-wire branches for any number of circuits. 

If low prices combined with high quality count for anything we will 
secure your next order. 


J. JONES & SON, 


FACTORY BROOKLYN. 62 CORTLANDT ST., NEW YORK. 
+++G0S 


( 


ioe Co Waly SPRINGS ~ 


Made flexible end-ways 
side-ways or stiff. send 

OF EVERY DESCRIPTION: FLAT 2 ROUND WIRE, 
df, STEEL 08 BRASS: A COMPLETE ASSORTMENT oF I1IGH opine 


CROWN WOVEN howe BRUSH CO., - SALEM, ae : oo is COLD ROLLED STEEL 


KEPT " STOCK, .003 TO .049 'N THICKNESS- 


for samples and price hst 
and compare with other 
makes. 


MAKING CUT-OUTS OUR SPECIALTY 
Write for full particulars, etc. 26 styles 
of Open and Covered. 


UT-OUTS 


Money saved is money earned. When writing Advertisers, kindly mentioa 
THB ELECTRICAL ENGINEER ° 
H. T. PAISTE CO. 3 


CHICAGO PHILADELPHIA 
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Zimdars & Hunt:;)) 0.66. 
Roofing. 

Berlin Iron Bridge Co ...... xiii 

| H. W Johns Mtg. Co....... iv 

Wrought [ron Bridge Co... Xxxii 
Slate. 

Monson-Burmah SlateCo.. —— 
Sockets. 

General Elec. Co .......,.. iv 

Pass & Seymour..,......... — 
Springs. 

Wallace Barnes Co......... vii 

Cary Spring Co............ XViii 

BANs-Manrogsits..c sess ee 
Steam Loops. 

Westinghouse,Church, Kerr 
SCOP, ga! axe. Tose. xxx 

Westinghouse Mach.Co... xxx 


Steam Packings. 
H. W. Johns Mfg. Co ...,., iv 


Steam Specialties, 
Kieley & Mueller -....... 


Steam Turbines, 
Weefinghonse Church, Kerr 


OO aucmersa saa dotopaeete Xxx 

Westinghouse Mach. OCo.. xxx 
Steel, 

Wm. Jessops Sons Litd.. xxx 


Supplies, General Biota 
A.& Jd. M. Anderson, ..... iii 


Bibber White Oo.;....... ig i 
J. H. Bunnell & Co......... i 
Central Elec Co............ xiii 


Electric Appliance Co..... xviii 


“Western Electric Co.. 


Franklin Electric Supply 
HOUSGC..... cececiccccccess, 
General Elec. Co........... iv 


Chas. E. Gregory Co....... xxi 
J. Jones & Son ......,,-000- = Vil 
O'S. Knowles.....3......06 xix 
Nowotny Elec. Co.......-.: —=- 
H. T. Paiste Co. .......-. vil 


Partrick,Carter& Wilkins .. xxvii 


Stanley & Pattergon........ 
H. C. Roberts Electrical 
Supply .00 - <<. c.swceseoiinonn sos 


visio stare iil 
Western ElectricSupply Co. 
Switchboards. 
A. & J. M. Anderson....... iii 
Gevera) Elec. Co...... 2.6. iv 
Suritches, 
Anchor Elec. Co..... ..... i 
A. &.J. M, Anderson ...,- iii 
Crouse-Hinde Elec, Co. ... xxxii 
Cutter Elec]. & Mfg.0o..... viii 
General Elec. Oo... «2... AV 
Hart & Hegeman.........., xxVii 
Zimdars & Hunt. 


Telegraph Apparatus, 


sewlele ce coe 


J. H. Bunnell & Co........ °° i) 


Telephone Cabinets. 
Cabinet Mfg. & Supply Co. 
Telephones. 
Allen Hussey Oo........... 
Am. Bell TelephoneCo.... 
Am. Elec. Telepbh.Oo...... 
Central Telephone Mfg.Co. 


Eureka Elec. Co..........- xxii 
Parr TeleO0.,. .cscos cca see Xa, 
BaW Jewelliscis. csccwaa se ecex 
Kokomo Tel. Mfg. Co....... xxiil 
Manhattan Elec. Supply Oo. xxiti 
Mianus Flee Co ciwidiae tains OR LY: 
National Automatic Tel. Co. ‘xxii 
N Y. Telepbone Co.., ..-... —— 
Penna. Elec 00 *:......... —— 
Peru Elec Tel. Co... .... xxvii 
Reliable Elec. Mfg.i\Co.. « —— 
Russel-Tomlinson Elec.Co. xxii 
Stanley & Patterson ........ — 
Stromberg Carlson Tel. Co. xxiv 
Victor Tele. Mfg. Co ...... xxiv 
Western Elec. Supply Co... —— 
Western Tel. Con. 0...... xxili 
Transformers. 
Genera) Plec. Oo.......... —— 
Chas. E. Gregory (o........ xxi 
Kuhiman Flec.Co........ xix 
Moloney Electric Co........ vi 
Waener Blec Mfg. Co...... —— 
Western Elec. Oo........... iii 
Trolley Cord. 
Samson Oordage Wks...... xvili 
Trolleys. : 
A. & J. M. Anderson ....2. —— 
Valves, 
The Crane Co,............. XXV 
| Croshy Steam Gage and 
VG1¥e.NOtypccupmecees v 


Water Motors. 
Am. Impulse Wheel Co.... 
Water Wheel Governors. 


Lombard Water Wheel 
Aovernor Oo. ......... 


Water Wheels. 


American Tmpulse Wheel 
Oo. of N.Y... 22... 

Dayton Globe Iron Wks.Co. iv 

The Jas. Leffel & Co 

Pelton Water Wheel Oo... 

S. Morgan Smith Oo.,..... 

Stillwell-Bierce & Smith- 
Vialle.00 ods). Goneceecncs 


Wires and Cables. 
American Electrical Works, 
Crefeld Elecl. Works....... i 
Eastern Elec. Cable Oo,.... xix 
Electric Appliance Oo....... xviii 
Genera] Hieo,, 00.......... iv 
Hammacher, Schlemmer 

Co erlewtis cee eeree 
F, R. Harris . aetssiee vie et ek XAT 
India Rubber and “Gutta 

Percha Ins. 00. . 

Indiana Rubbera& Insulated 

Wire Oo ... 

Montauk Multiphase | Cable 

Oo xiii 
lean S Conduit & ‘Cable 

(9) niereste i 
Nat’) India Rubber ‘Oo oe ati i 
N. Y. Insulated Wire Cv.. i 
Okonite Co., Ltd.,'The .i & xxxii 


Phillips Insulated Wire %o xix 
Jno. A. Roebling’sSons Co, —— 
Simplex Elec] Oo......... i 
Stand. Underg’d OwbleCo,. xix 
Year Booke. : 
DYASUoubsGh..csce «oc cessa 
Zine. 
Beattie Zinc Wks. Oo....... —— 
T.A Bunnuetl& Co, ..... i 


E. Phfllips & Some........,. v 


In looking over our adver- 
tising accounts the other day,. 
we were surprised to find how 
many thousands of dollars we 
had spent in pushing the sale 
of the I-T-E CIRCUIT 
BREAKER, and we were also 
surprised that we had not spent. 
more than we have in the trade 
journals. We were just con- 
gratulating ourselves at being 
able to stand up against the 
arguments. of the wily advertis- 
ing man, when Mr. Shaw, of 
"The: -Blectrical (baigiaeer | 
dropped in—not to talk business 
—just to say “ How-de-do. ‘ 
His persuasive manner is. well! 
known; when he walked out he 
had our contract in his pocket 
for one year’s advertising. Each 
week during 1899 we propose to 
tell in this column some of the 
good points of our CIRCUIT 


BREAKER. : 


“It would*seem hardly nec- 


essary, after’so many years, to- 


state that the C-S SWITCH. 
is to-day, as it ever has been, 
the standard for high-grade 
work, , Still this is a fact, andi 
it will bear repeating. 


We are about to enter the: 
RHEOSTAT field. 


It is not: 


particularly inviting, for. it is. 
very much cut up, but there is. 
a very lively demand fora Rheo- 
stat which would be as good as. 


our Circuit Breaker, -and we- 
have set out to fill this demand... 
We have been told :we could. 


sell a Rheostat on our Circuit: 
Breaker reputation; this is not: 
our idea, however. 
our Rheostat business to stand. 
on its own bottom, This subject: 
will be treated at length later on. 

Week in and week out dur- 
ing ’99, the latest information 
relative to circuit breakers will 
be found in this column. On 
the “question 7of ,, CIRGDIT 
BREAKERS we speak with an, 
authority which no one disputes. 


If you want to know what we 


have done, consult us or our’ 
agents — or any up-to-date 
engineer. 

THE CUTTER. 
ELECTRICAL AND MFG. CO. 


t11z Sansom St., Philadelphia. 


“yi 


We want. 
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SWiITCHBOARDS— 


Switchboards with 


Switchboards, Panel Boards, 


IDEAL 


Meter Boards, Switches, Victor Circuit Breakers. 


BHE:ELEGTRIGCAL-ENGINEER. i 


Circuit Breakers. 


F. A. LA ROCHE & CO., 


MOTORS22.. 
GENERATORS 


For Direct Current. 


MD) yp esta His Omne4 ips ss 
From 1-4 K, W. to 100 K. W: Belt or Direct Engine Driven. 


Send for Bulletin F. 


B. F. STURTEVANT Co., 
BOSTON, MASS., U. S. A. 


WAREROOMS: 
. New York, 131 Liberty St. PHILADELPHIA, 
Lonpon, Enc., 75 Queen Victoria St. 135 No. Third St. 


Boston, 34 Oliver St. 
‘Cu1caco, 16 So, Canal St. 


13th and Hudson Streets, NEW YORK CITY. 


DO YOU DO PUMPING? 


"= Pa ACON 
2 yes LIFT company 


100 BROADWAY, NEW YORK 
‘MAKES A SPECIALTY OF 


ARTESIAN WELL WATER SUPPLY 
Utilizing 
Compressed Air as 


the Motive Power 
for Pumping. 


Well Systems Designed 
and Located for Electric 
Light and Power Stations 
Cities, Towns, Factories, 
Etc. 


Suitable Pumping 
Machinery furnished 
and Erected 


and put in actual operation 
with results GUARANTEED 


Air Lift Plants remodeled 
“so as to obtain an increased 
su ply of water and a saving 
in fuel, 

More than 250. wells satis- 
factorily operated by the Bacon 
svstem, 
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‘ASTORIA cs DELIMONICO’S d. SHERRY’S. 


WIRES & CAB 
USED THROUGHOUT THIS BUILDING. 


The India Rubber and Gutta Percha Insulating Co., 


Main Office, Gienweod Works, 


J. W. GODFREY, Manager Sales, YONKERS, N: Y. 
~ 15 Cortlandt St., NEW YORK. - 


fuse BUILD Switchboards 


LOTS OF THEM. THE BEST OF THEM. ¢ SEND_US YouR 


rs . | s ‘SPECIFICATIONS AND 
a AND OUR PRICES ARE RIGHT. GET OUR PRICE. 


The C & C Electric Company 


OFFICES OR MAIN OFFICES: 


ENE fcaStnG cries 143 LIBERTY STREET, NEW YORK. 


FOR HIGH POTENTIAL POWER 
HIGH POTENTIAL INSULATOR. 


This Insulator was designed by V. G. 
Converse, E.E., for the Telluride Power 
Transmission Company of Provo, Utah. 
It has been in successful operation for 
more than a year at Mercur, Colorado, 
carrying a current of 40,000 volts. 


Manufactured and Guaranteed by 


HEMINGRAY GLASS CO. 


COVINGTON, KY. 


Manufacturers of Glass Insulators for all purposes. 5% inches high; 7 inches wide. 
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EDDY 


Motors and 
Generators 


TYPE G: 


From 5 H. P. to 30 K. W. 
Cast Steel Magnet Frame. 
Self: Ciling Bearings. 


Laminated Armatures_ 


CAST COPPER SEGMENTS 


ja Commutators. 


BRUSH HOLDERS 


of either Tarcgent or Radial 
Type us.ng Carbon Brushes. 


These machines operated either as 
motors or generators at their full 
rated capacity, are noiseless, and run 
with no umdue sparking or heating 


SEND FOR BULLETIN, ms 


EDDY ELECTRIC MEG. 1CO. Windsor, Conn. 


CROCKER - WHEELER 
ELECTRIC CO. 


89 Cortlandt Street, Works : 
NEW YORK AMPERE, NEW JERSEY 


Dynamos and Motors for Factory Power Transmission 


NEW YORK: Crocker-Wheeler Electric Co. 
Main Office: 39 Cortlandt Street. 
NEWYORK: BLAcKALL & BALDWIN, 89 Cortlandt Street. 
BRIDGEPORT, CT.: CrRocKER ELECTRIC CO., 
50 Middle Street. 
MINNEAPOLIS: W. I. Gray & Co., Sykes Block, No. 802. 
TOLEDO, OHIO: F. BISSBLL & CO., 116 St. Clair Street. 
BUFALO: J. L. ALBERGHR & SON, 695 Hllicott Square. 
PARIS, FRANCE: J4cQUES ULLMANN, 
16 Boulevard St, Denis. 
BALTIMORE, MD.: McCs4y ENGINEERING CO., 
106 HE. German Street. 
SOUTH AMERICA: Dp REES-BUSH CO., 
Care G. W. Sheldon & Co., 12 Broadway, New York, 


CHICAGO: Crocker-Wheeler Electric Co. 
1515 Old Colony Building. 
LONDON, ENGLAND: GBNERAL Etec. Co., LTD., 
71 Queen Victoria Street, BE. C. 
MILWAUKEE: RoHN & MEYER, 448 EH. Water Street. 
DETROIT, MICH.: AMBPRICAN ELECTRIC CoO., 


254 Randolph Street. 
GRAND RAPIDS, MICH. : 
GRAND RAPIDS ELECTRIC COMPANY. 
WILMINGTON, DEL.: Morris & Co., 11 Hast Highth Street.» 
CLEVELAND: CLEVELAND ELEC. MFG. Co., 46 Sheriff Street. 
OMAHA, NEB.: WHSTERN ELBCTRICAL Co., 
1510 Howard Street. 


PHILADELPHIA : Crocker-Wheeler Electric Co. 
ly South Broad Street. - 
BOSTON: BIBBER WHITE COMPANY, 49 Federal Street. 
SAN FRANCISCO: ABNER DOBLE Co., 
Fremont and Howard Streets. 
CHARLOTTE, N. C.: Etec. ENG. AND SUPPLY CO., 
Hunt Building. 
ST. PETERSBURG, RUSSIA.: Compagnie Ms Traction et d’ 
Electricité, Wassili Ostrow, 3 Ligne, 4. 
YOKOHAMA, JAPAN: BAGNALL & HILLES. 
Fig. 241, from Photo. 109. COLUMBUS, OHIO: J. A. ERNER & Co., 355 N. High Street, 
Size 2 Motor Geared to Vertical Boring Mill. Speed Changes by Nest of Gears. NEW ORLHANS: New Ogtnans ELEcTRIc Co., 
Crocker-Wheeler Electric Company. 788 Gravier Street. 


; AN 
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WE INVITE YOU 


To INSPECT AND INVESTIGATE OUR 


SECTIONAL CONDUCTOR SYSTEM 


It is the only Third-Rail System adapted alike for surface and elevated 
roads, both for city and interurban traffic. 


SAFETY “TuiRD R ATL ELECTRIC. CO. a 


IT HAS THESE 


qhhrrtreetrttrd SUPERIOR ADVANTAGES eererererrrrs rd 
1 Can be built for the price of a good overhead system. - 
£ Uses but a single set of third rails. 
e¢ Does away with contact skates. > 
x Is able to pick up its switces without the power-house current. 

Storage battery consists of but a few cells, which are continuously charged and 

c require no attention. 

The car lamps are always lighted, whether the power-house current is on or not. 

<3 


The switches open by gravity, rendering the live section in the roadway possible 
only under the car. 


The car body covers and guards both live sections, so that there is no danger to 
passing people or animals. 

The switches are absolutely non-arcing. 

The cars can be operated on a flooded track without danger or inconvenience. 

The switches are extremely simple and absolutely reliable. 


BELLE EEE EE EEEAALE EEE EEE DEEP EE EEE EE EEE EEE eof 


There are a great many other advantages which we will be very much pleased to experimentally demonstrate. A 


perfect working model of our Third-Rail System is in operation at our office. Bring with you the most competent 
disinterested electrical expert. Fullest investigation solicited. 


Re SR hn THE SAFETY THIRD- Rain ce CO. 
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Ay 


xill 
f El | M. Itoh & 
fo) tri teri 
Me want Buyers sr sinonesc | 
yyy, It’s concise; it’s complete; it’s a 


convenient catalogue to order by 
and we are a convenient house to order from, as we are central, we have the goods and 
we ship quick. w.*We shall be pleased to send this catalogue to any one engaged in the 
Electrical Business. #.% Send card or letterhead for a copy. 
GEO. A. M ENT. CONT; j 
cline Orne ence. KER Central Electric Company. 


S. R. FRAZIER, TREASURER. TRADE HARK. 264-266-268-270 Fifth Avenue, exnaae Chicago. 
) \ 
ty agen aan pu! oe OR Sn ca 


What Montauk Multiphase Cable Is. 


“DIVISIONAL INSULATION. It is a cable constructed for use in place 
ALL COPPER CONDUCTOR. 


NSULATION BETWEEN conouctons Of plain wire for all interior electric adapta- 
: TOPPER ConpucTon TINNED tions, such as bells, telephones, district serv- 


: ice, fire and burglar alarm, etc. 
eee oe MONTAUK — 
<< 


Fusible Core running throughout the cable is im- 
mediately short-circuited on any interruption by 
Fire or Thief, by Accident or Intention. 


SOROS SSS SSIS a 


| seco" MULTIPHASE CABLE 


is superior to and differs from ordinary wire 
Reine seawers conuterons’ now in use, inasmuch as every infinitesimal 
part of the cable is alive to dangerous heat or flame and capable of giving automatic warning to any point desired. 

AS A BURGLAR ALARM it cannot be disturbed or cut without giving instantaneous warning. 


IT IS THE ONLY FIRE-DETECTIVE CABLE IN THE WORLD. &ecently adopted by the Gamewell 


Auxiliary Fire Alarm Company. 
Every infinitesimal part is a thermostat and a watchman. Montauk Multiphase Cable never sleeps, never fails. Montauk 
Multiphase Cables are small, neat, and very flexible, and are perfectly insulated. They are furnished in “Damp-Proof” or 
“Water-Proof” construction and of any desired color, reeled or coiled in any length wanted. Their conductors are all stand- 
ardized to equal carrying capacity. Samples and descriptive matter mailed on application. Workings of cable demonstrated 
at our office. 


MONTAUK [IULTIPHASE CABLE CO. ee cet econone. sin Corgan 
Metal Working Machine Tools 


Fully Described in our New Illustrated [ iN 


Catalog, Just Issued. 
~ PHILADELPHIA STORE, BERLIN STORE, 7 


OVER 700 IRON WORKING TOOLS IN OUR STORE 
The Garvin Machine Co. The Garvin Machine Co. Garvi pee OUR CATALOGUE 


THE MONTAUK MULTIPHASE CABLE. 


READY FOR DELIVERY 
51 No. Seventh St. n Machine Co., m.b.H. 


COMPLETE PLANTS EQUIPPED FOR THE 

MANUFACTURE OF ELECTRICAL GOODS 
Philadelphia, Pa. SPRING and VARICK STS., NEW YORK Mirae ts Grane. OF THREE HUNDRED PAGES ILLUSTRAT 
nn ING AND DESCRIBING A LARGE NUMBER OP 


DIE SINKING MACHINES °°" .2<5 | “BRIDGES Bagy 
in ten styles apd BUILDINGS a a ind 
TURRET HEAD MACHINES 22." | BULDINGS x2. 


est Improvements plication. 


Drop Hammers, Trimming Presses, 
Cutter Grinding Machines, Milling Cutters, 
Reamers, Gauges, Taps and Dies, 
Renshaw Rachet Drills, Combination Lathe Chucks. 


ASK FOR CATALOGUE B. 


Tre Pratt & Whitney C0,, cow, uss 


NEW YORK, BOSTON, CHICAGO, 
123 Liberty Street. 144 Pearl Street. 42 So. Clinton St, 


THE BERLIN IRON BRIDGE CO. 
EAST BERLIN, CONN. 


Steel Dynamos and Motors, 8, 15, 20, 
35, 50; 100, 200, 300 and soo-light 
machines, %, 1, 2, 3, 5, 10, 15, 30 and 
soh. p. motors. State what you want 
and get our prices before ordering. 
The HOBERT Electric Mfg. Co., 
Troy, Ohio. 
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OUR BATTERY 


Our Dry Battery is a Wonderful 
Development. 


It is a New Principle and will 
astound the trade. 


We desire to send Samples to you 
===wrile us. | 


Phoenix Carbon Mfg. 


STF. LOUIS, VU. SG. A. 
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The steady and increasing sully in whe any vatican is fecetved is the 
best evidence of its merit. This has been the history of our engine during 
the fifteen years of its existence, and our engines have been our best adver- 
tisements. The highest quality of materials and workmanship are used in 
their construction. “They cost less for maintenance, are economical and 
reliable, embody all modern improvements, and for these reasons deserve 
and command higher prices than others. 


ike BALL -CENGINE<GO., 


Chicago Office: ; 
1526 Monadnock Block. Erie, Pa. 


McINTOSH, SEYMOUR & CO. 


AUBURN, N. Y. 


HORIZONTAL TANDEM GRIDIRON VALVE ENGINE ARRANGED FOR DIRECT-DRIVEN GENERATOR. 


ALL TYPES AND SIZES... 


vet High grade Gridiron Four-Valve Engines, with separate steam and exhaust eccentrics, 
a . and Positive Valve Gear. Economy, Durability and Close Regulation. 


Heavy Engines for Railway or Mill Work a Specialty. 


Sei NEW YORK, SAN FRANCISCO, BOSTON, 


McINTOSH, SEYMOUR & CO., C, C. MOORE & CO., J. A. GRANT & CO., 
1o11 Havemeyer Building. 32 First Street. 8 Oliver Street. 
European Representative, R. W. BLACKWELL, 39 Victoria Street, Westminster, London, 5S. W. 


SOUTHWARK FOUNDRY & MACHINE C0,,| PMOSSURN. RED. 


ELECTRICAL—Power Transmission, Electric Rail- 


ways, Central Stations, Isolated plants. Machine De- 
a PHILADELPHIA, PA. — EPRigateatiNG— Compete ie Manufacturing 


iy or Cold Storage Plants. 


BUILDERS OF 


Telephono, 120 LIBERTY ST., 
REFINED AUTOMATIC CUT-OFF ENGINES poms B.GeC ne 
LL. HH. LANCAS LHI 
TRIC LIGHTING AND POWER SERVICE. , 
FOR ELEC ELECTRICIAN. 


Our Porter-Allen Engines of horizontal and vertical type, simple compound, oi = ; 
triple and quadruple expansion, in sizes up to 2,500 economical horse-power, | Best of College Training Se ARS eS 


are running in various central station and isolated electric plants throughout gr eas monet ee: Shee 
the coaneny 4 . eee keses and General Telsphone 
INQUIRIES SOLICITED. BLACKSBURG, VA. and Line Construction, 


FIVE YEARS PRACTICAL EXPERIENCE. 


Armington & Sims Gompany 


PROVIDENCE, R. I. 


High Grade Steam Engines to meet the requirements of any service. Write for Catalogue. 
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eviseatine, EELS 

for DIRECT or 
ALTERNATING 

anv vource. — CIRCUTES: 


EDWARDS & CO., 


144th STREET & 4th AVE. New York. 


FIREPROOF. ECONOMICAL. INDESTRUCTIBLE. 


DISTRIBUTION 
ak E E L a 
MAIN JUNCTION 
OUTLET SWITCH 
AND 
CUTOUT . 


Sole Manufacturers and Patentees 


The BOSSERT ELECTRIC CONSTRUCTION CO., 


R. B. COREY, Metropolitan Representative, CEE TGA INYO Ye 
5 = e 


Havemeyer Building, New York. 


THE RECOGNIZED AUTHORITY ON WIRING AND CONSTRUCTION. 


The Universally adopted NATIONAL ELECTRICAL CODE Explained and IIlustrated 
& 4 in this year’s edition of the Hand-Book. 
a fl al ADOPTED BY THE FIRE UNDERWRITERS OF THE UNITED STATES. 
It contains every table, formula and rule necessary for all systems of outside and 
@ ® 99 inside wiring, together with thirty illustrations of the newest and safest methods for the 
installation of Pole Lines, Dynamos, Motors, Switchboards, Transformers, etc., etc., as 
required by insurance inspectors. It settles disputes and, if referred to during the 
Hera of the electrical construction, will prevent disputes and consequent expense for 
alterations. 
FOR... Flexible Leather Cover (pocket size), $1.00. 
ELECTRIC LIGHT AND POWER : SENT POSTPAID, UPON RECEIPT OF PRICE, BY 
iberty Street 
By H. C. CUSHING, Jr., A.1. E. E. THE ELECTRICAL ENGINEER, 120 EW YORK.” : 
Electrical Inspector Fire Underwriters’ Tariff This work is an authority on electric light and power wiring from 
Association of New York. the Fire Underwriters’ standpoint, and is kept strictly up to date. 
OVER 16,000 COPIES IN USH ‘ 


RI FRONTIER 


For Heads of 3 Feet to 2000 Feet. 


) GAS 
ELECTRIC POWER av! LIGHTING PLANTS ENGINES 


Recent tests at Holyoke enable us to guarantee: FOR ELECTRIC LIGHTING PLANTS. 


The largest Power ever obtained from a wheel of the same dimen- 
sions. The highest speed ever obtained for the same power. The Two Cylinders—Tandem. | Send for | An Impulse Every Revolution. 
highest mean efficiency when runnina from half to full gate. Unexcelled Regulation. Circular. | Highest Type of Construction. 


We guarantee also: A runner of the greatest possible strength. 
FRONTIER IRON WORKS 


A gate unequaled in quickness and ease of opening and closing. THE Y ARY AN CO Eastern 
°9 Agents 
State your Head and send for pamphlet. Times Bipc., New York Cen. 12 CuHene St., DETROIT. 


JAMES LEFFEL & CO., Springfield, Ohio, U.S.A. 


a 


January 12, 1899.] 


BETTER BUSINESS - - 


Is the result of well- 
lightedstores andoffices. 
People like cheerful sur- 
roundings and uncon- 
sciously avoid going into 
places of trade which 
have a dreary, dismal, 
melancholy air through 
S apparent lack of light. 
These conditions may 
easily be remedied by 
distributing the same 
amount of light judiciously. If you ask us how this may 
be done, we'll answer REFLECTORS and we may add 
that WHEELER REFLECTORS are the best. 
EVERY KIND FOR EVERY PURPOSE. 


THE WHEELER REFLECTOR CO., 


BOSTON, 
MASS. 


Che = Vetter = Current = Cap. 


A Tapping Plug and Lam 
‘Socket combined. 2 


A simple and safe device for tapping and carrying the current from 
any electrie light fixture to Motors, Drop-lights and other electrical de- 
vices, WITHOUT THE LOSS OF LAMP IN FIXTURE. Adapted to 
any system of electric lighting. When ordering, state what socket is used, 
Each tap is packed, with full directions, in a neat box, 


FOR SALE BY ALL ELECTRICAL SUPPLY HOUSES. 
Send for Descriptive Circular and New Discount Sheet. 


E. B. MEYROWITZ, Manufacturer and Patentee, 104 E, 23d St. N. Y. 


BEWARE OF SPURIOUS IMITATIONS 


OF 


= 


The Kinsman Desk Lamp. 


The only fixture made that will properly light 
the desk and at the same time shield the eyes. 
Send for pocket catalogue and price list. 


McLEOD, WARD & CO., 27 Thames St., New York. 


When writing Advertisers kindly mention 
THE ELECTRICAL ENGINEER...» 
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SERIES LAMPS ciscuits tia’ systems 


(Made by our New Process.) 


STANDARD AMPERAGE— 
ANY CANDLE POWER 


Our Lamps have been in competition 
with others in recent tests and we 
received the orders in every instance. 


yi ACN 
Fa ty 
wine: 


BEACON Have long life—blacken less than others 
——____—___ by 75 per cent., thus retaining candle 


LAMPS power and brilliancy—and save a 
lot of trouble : fees 4 
Send us a trial order for MAKING YOUR OWN TEST 


BEACON LAMP CO., New Brunswick, N. J. 


THE PARAGON. 


OUR WINDOW REFLECTOR, placed in the top of the window {unseen 
from the outside), enhances the beaucy of the goods displayed therein. The light 
covers the entire window with a brilliant, even glow, giving the same effect as 
soft sunlight without its injurious effect on the delicate colorings. 

Maps In LENGTH3 To suIT ANY WINDOW. 


AMERICAN REFLECTOR AND LTG. CO., CHICAGO, Ili. 


THE 


HORN & BRANNEN MFG. CO. 


Gas and 
Electric Light 
Fixtures.__, 


Manufactory and Salesrooms: 


427, 429, 431, 433 
North Broad St., 


PHILADELPHIA. 


AMERICAN BALL ENGINES 
AND ELECTRIG MOTORS 
AND GENERATORS, 


3 Both Belted and Direct Connected. 


FL AMERICAN ENGINE CO., 


32 RARITAN AVE., 
BOUND EROOK QN.J. 


NEW YORK OFFICE, 95 Liberty Street. 
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—— >" PRECISION 


If you are interested in the most 
complete line of Test and Switch- 
board Instruments on the market 
send for our new catalogue of 


WHITNEY INSTRUMENTS. 


You get more for your money 
in Whitney Instruments than 
in any other make. 


Electric Appliance Company, 
ELECTRICAL SUPPLIES, 


242 MADISON STREET, - - - - - CHICACO. 


BECAUSE our GUARANTEE OF 
PERFECTION for the 


“NEW RIVAL” 


)~ Is always lived up to to the 
’ Jetter, there is no risk taken 
in ordering trial lot to prac- 
tically prove its great merit. 


Get our LOW PRICES. 
JOHN KAMMER COMPANY, 
176-178 Indiana St., CHICAGO, U. S. A. 


CARY SPRING WORKS, 


240 and 242 West 29th St., 
New York City. 


It Ugure se 0 


TRADE MARK. 


\ Manufacturers of f =) 
}] WIRE and SPRINGS Gs 


of all kinds. 
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Ruberoid Motor Cloth 


Insulating Papers 
Preservative Paints 


THE STANDARD PAINT FANDARD. PAINT. COMPANY, 


NEWYORK 


CHICAGO HAMBURG LONDON PARIS 


SAMSON SpPoT CORD 


FOR ARC LIGHT AND TROLLEY CORD. 


Send for Samples and Prices, 
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AND STAMPINGS of all kinds for. ELECTRICAL 
PURPOSES. Labor Saving Machinery De- 
signed and Built for Manufacturers. | 


GEORGE es Ahh! MODEL AND en WORKS, 
9 Fifta Aveuwes aes 


KEYSTONE _ Qa’ ELECTRICAL 
INSTRUMENTS) COMPANY 
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te sy 45 


MEW YORK 


- 1S COATLANMUT ST 


CHICA co 


SWITCH-BOARD AND 
PORTABLE INSTRUMENTS 
POLARITY INDICATORS 


Ci sa Mbit: BP ; . GROUND DETECTORS. 


, ee 


fi a uN mice 


The Electrical Engineer. 


Vol. XXVII. 


‘_ECTRIC ~~ 


poRTATIO 
em 


An American Trolley System at Dover, England. 


ONE of the cities of England boasting both electric lighting 

and electric railway plants is the old Cinque port of Dover, 
the chief gateway of communication between England and 
France. To anyone who has traveled across the turbulent Chan- 
nel between Dover and Calais, in the old days of the gas lamps, 
the change in the lighting system of the port is a welcome sur- 
prise; and this surprise is not lessened at the view of the trolley 
cars which travel along the narrow streets of the town where 
formerly passenger traffic was carried on by a very inadequate 
system of horse omnibusses. 

Both lighting and railway plants are the property of the Dover 
Electric Supply Co., and are housed in the same building; the 
lighting plant being distinctly English, the power plant just as 
distinctly American. The station on Park street, about 100 feet 
from the river, is the usual substantially built English station, 


RAILWAY POWER END OF STATION, DOVER, ENGLAND. 


covering an area of 10,000 square feet, with a height of 30 feet to 
the eaves. The engine and dynamo room is 100 feet long by 30 
feet wide, the boiler room 100 feet long by 42 feet wide. 
boilers are all of the Babcock & Wilcox type, the two rear ones 
being connected in with the two first installed. The steam pres- 
sure used is 150 pounds. The lighting plant consists of four 
Mordey Victoria alternators, having a total capacity of 325 
k. w., directly driven by vertical compound engines built by the 
Brush Electrical Engineering Co. The lighting plant was inau- 
gurated early in May, 1895, since which time the electric light 
has come steadily into more widespread use, although it has had 
to meet vigorous competition from the cheap gas. 

The railroad has been running a little over a year and has 
been uniformly successful. The road is owned by the munici- 
pality which, accepting the report of its consulting engineer, 
Mr. Stephen Sellon, decided not to build its own station, but to 
purchase the railway current from the Dover Electricity Supply 
Co., which agreed to erect the railway generating plant necessary 
for this purpose. 

The two engines driving the railway generators are horizontal 
tandem compound McIntosh & Seymour machines, each 11 
inches by 9 inches by 15 inches stroke, running at 235 revolu- 
tions per minute. Each is directly connected to a six-pole com- 
pound wound British Thomson-Houston railway generator of 
the ribbed frame type, having a capacity of 100 k. w. at 500 volts, 
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For use at night time when very few cars only are running, a 
motor generator has been added. This takes alternating current 
at from 2,000 to 2,200 volts from the main alternators, and de- 
livers direct railway current at 500 volts or vice versa. During 
the daytime it is driven from the power generators and supplies 


LIGHTING END OF STATION, DOVER, ENGLAND. 


the small amount of current necessary for lighting purposes. 
During the nighttime it is driven by the alternators and fur- 
nishes the small power required to run the night cars. 

The switchboard is built up of three B-T-H panels, two for the 
generator and one for the main circuit. They are equipped with 
standard railway devices and with ammeter and voltmeter of 
Weston make. The board also carries a recording ammeter 
and recording voltmeter as well, and each circuit is protected by 
an automatic circuit breaker and lightning arrester. A black 
enameled slate panel has been placed in the office of the 
Borough Engineer, Mr. Stilgoe, at the Town Hall, to enable 
him to learn the condition of the station at any time. The panel 
is equipped with a 600 volt voltmeter, a 300 ampere ammeter, 
and the necessary switches to cut them into the circuit. 

All the power from the station passes through the wattmeters, 
the one checking the other. In case the two readings show a 
variation of more than five per cent., a third meter is employed, 
and the reading on this forms the basis of current charge from 
the Electricity Supply Co. against the city. At the corner of 
Worthington and Biggin streets, is a special switch pillar, in 
which is set a distribution switchboard. It 1s from this point that 


SIDE POLE CONSTRUCTION, DOVER, ENGLAND. 


complete control of the entire system is had. The pillar is divided 
into two compartments, the upper containing the contacts con- 
trolling the different sections, the lower the Board of Trade test 
wires and the lightning arresters. There are no feeders. 
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The suspension is of the single bracket type, with the excep- 
tion of that on Market place and King and Biggin streets, where 
the track is double. The single brackets carry the two trolley 
wires, one for cars going in one direction and the other for cars 
going in the opposite direction. This avoids the necessity for 
overhead turnouts and switches. The poles are ornamental and 
some carry arc lamps. The trolley wire is No. 0 B. & S. hard 
drawn copper. The overhead system is divided into sections 
each about half a mile long, connected each to the other by 
knife switches concealed in iron pillar boxes. A pilot wire is 
carried the whole length of the line and is connected to each 
switch pillar. A telephone circuit is also connected from the 
different points to the Borough Engineer’s office and to the gen- 
erating station. 

The main line runs from the terminal stations of the South 
Eastern and London, Chatham & Dover Railways on the Ad- 
miralty Pier as far as Buckland, a suburb lying north of the 
town. The steepest gradient on the line is 1 inch in 13.5. The 
sharpest curve one of 44 feet radius. At Worthington street a 
branch line runs out to Maxton. The total length of both main 
and branch lines is 3.5 miles. 

The track is laid in 6 inch girder rails, 85 pounds to the yard, 
on a continuous block of cement concrete to a gauge of 3 feet 
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CENTRE POLE CONSTRUCTION, DOVER, ENGLAND. 

6 inches. Between the blocks a bed of concrete is laid in and 
the granite paving blocks are laid on a sand bed on the concrete. 
The road is single track with the exception of the short length 
mentioned. 

The rolling stock consists of eight motor cars and two trailers, 
6 feet 4 inches wide and 25 feet long over all; they accommodate 
44 passengers, 20 inside and 24 on the upper deck, which is pro- 
vided with garden seats. The car bodies were built by the 
Brush Electrical Engineering Co. and the trucks by the Peck- 
ham Truck Co. 

Each motor is equipped with two British Thomson-Houston 
25 h. p. motors, controlled by K2 series parallel controllers. The 
trolley pole, of the swivel pole and base type, is set at the top of 
a small pillar at one corner of the upper deck, out of the way 
of the passengers. Each car carries a recording wattmeter, meas- 
uring the energy consumption of the car. The performance of 
the motorman and the motors is thus checked daily. : 

The road was constructed by Dick, Kerr & Co., who also sup- 
plied the rails. The electrical equipment of the power plant and 


cars was furnished by the British Thomson-Houston Co., of 
Londen. q 


Electric Light for Russian Coaches. 


An edict has been issued, it is said, that all Russian railway 
carriages must be lighted by electricity by means of accumu- 
lators. First-class compartments will be lighted by 100-candle 
power; second-class by 80-candle power, and third-class by 50- 
candle power. In every compartment stearine candles must be 
also supplied in case the electric light is not available. 
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Big Trolley Deal in New Jersey. 


On January 5, the North Hudson County Railway Company 
passed formally into the control of the North Jersey Street Rail- 
way Company. The plan is to operate the North Hudson system 
as a separate road under North Jersey management. David 
Young, now vice-president of the North Jersey, will be president 
of the North Hudson Company. The North Hudson Company, 
under its new management, will almost double its trackage within 
a short time. The control of the Palisades Electric Company, at 
Fort Lee, has passed into the North Jersey’s hands. The line of 
the New Jersey Electric Company, from Hoboken to Little Falls, 
is also expected to be in the hands of North Jersey Company men 
within a few months, as it is in the hands of a receiver and has 
been for sale for some time. Other small lines in Bergen County 
are also expected to pass under the same general control. 

When the details have been arranged and the small lines se- 
cured it is proposed to operate the roads in three systems. The 
lines in Jersey City, Passaic,. Paterson, Orange, and the interven- 
ing towns will be operated asthe North Jersey Street Railroad 
Division proper. The second division will be the North Hudson 
one, and will comprise the lines just secured, with the Bergen 
County roads which are expected to be acquired. The third di- 
vision will be the Orange and Passaic Valley. At the present time 
this is but a very small division, but the plans are to continue the 
line northward into Passaic County, from Bloomfield southward 
into Union, where the same management has lines, and westward 
into Morris County, into Morristown, and eventually into Dover. 


Havana, Cuba, Electric Street Railways. 


The Havana Electric Railway Co. has been incorporated in 
New Jersey, with $5,000,000 capital, to work the Havana Street 
Railway and railway grants purchased by the G. B. M. Harvey 
Syndicate of New York City. Mr. Harvey has started for Havana 
to look over the properties and options purchased on the island by 
the agents of the syndicate. The syndicate already controls all the 
street railways and railway franchises of Havana. The Ferro 
Carril Urbano system was purchased.on Dec. 29. This system 
has 27 miles now in operation and will be extended at once to 
about 50 miles. It is principally operated by mule power, but the 
branches to Guanabacoa and Vedado are run by steam. There is 
another suburban branch to Jesus del Monte. The Guanabacoa 
line, crossing by ferry from Havana to Regla, and thence by 
steam, has a good freight business, but the other lines are confined 
to passenger traffic. fe a 

President Alvarez, Secretary Pendas and Attorney Cerra, on 
the evening of Dec. 29 met the agents of the syndicate, F. S. 
Pearson, Percival Farquhar, Theodore de Zaldo, with Senor Ge- 
lato, a Havana banker, acting as financial agent of the syndicate, 
and gave a certified check for $1,472,000, representing 92 per cent. 
of the par value of the stock, amounting to $1,600,000. The stock, 
it is said, could probably be sold at 150 or more. ‘ 

The lines began operations under the syndicate on Jan. 1, and 
will be continued under that management until the company now 
incorporated takes hold. Electric equipment will be installed at 
once throughout the whole system. The J. G. Brill Co. will supply 
the cars and the Westinghouse Co. the electrical machinery, 
though contracts have not yet been placed. 

The Harvey syndicate is said also to have bought the electric 
light plant at Santiago. The extension of the Havana railway 
system, which will be begun at once, will be partly on the lines of 
the Urbano franchises, but principally on the Torres grant. When 
the extensions now contemplated are finished the company will 
have some 50 miles of road. F. S. Pearson, chief engineer of the 
Metropolitan Street Railway Co., is in Havana to reorganize the 
system and to inaugurate the trolleys. 

The Harvey syndicate is looking over the Cuban business field 
generally, and has taken options or investigated all kinds of com- 
panies, from railways and electric lighting plants to mines and 
plantations. Others interested, besides Messrs. Harvey, Pearson 
and Farquhar, are Harry Payne Whitney, W. K. Ryan, son of 
Thomas F. Ryan, the street railway capitalist; Senator James 
Smith of New Jersey, Hanson Brothers of Montreal, J. W. Todd 
and Ernest Ruffe of London, Theodore de Zaldo, the Havana 
banker, and the Banque Internacionale of Paris. The syndicate 


works under a temporary New Jersey charter, as the Cuban Elec- 
tric Co., with $1,000,000 capital. 


SEATTLE, WASH. The Union Electric Co. has prepared 
plans for a new central station to cost $250,000, 


————— 
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The Reno Duplex Inclined Elevator. 


PPARENTLY keeping up with modern advances, stairways 
are becoming automobile to so large an extent that their 
manufacture and development has ripened into quite a good-sized 
and practically profitable industry. That class of public convey- 
ances has been very successfully covered in this country by Mr. 
J. W. Reno, whose inclined elevator or moving stairway which 
was installed in the department store of Bloomingdale Bros., New 
York, was fully described and illustrated in our issue of July 7, 
1898. The details of the apparatus, every piece of mechanism and 
the power consumed, were noted at that time and the many ad- 
vantages possessed by the system were pointed out. After a 
continuous operation of eight months, this elevator shows hardly 
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The up and down inclines are geared together so as to work in 
opposite directions, a 5 h. p. C & C iron-clad motor located under 
the machine furnishing the power. The elevator, when running 
without a load, takes 5 amperes, and when loaded equally on up 
and down sides, 8 amperes at IIO volts. 

The company now have four machines in operation on which 
Over 1,000,000 passengers have been transported. They are also 
negotiating with the Paris Exposition authorities for the installa- 
tion of twenty or more of the Reno elevators in the galleries of 
the 1900 Exposition buildings. The U. S. and foreign patents 
are controlled by the Reno Inclined Elevator Company, Room 10, 
Mills Building, New York. Attention was called in these columns 
recently to the extensive use proposed by the Exposition authori- 
ties for Paris in 1900. 


Land for New York Power Plants. 


The purchase is announced, for $100,000, of a lot at the 
southeast corner of Ninety-seventh street and First avenue, from 
Peter F. Kane by the New York Gas & Electric Light, Heat & 
Power Co., which is better known as the W. C. Whitney syndi- 
cate. The property is very close to the new $10,000,000 electrical 


RENO DUPLEX INCLINED ELEVATOR IN FREDERICK LOESER & CO.’S STORE, BROOKLYN, N. Y. 


any wear, and due to this fact and its very successful and profit- 
able working, it has attracted a great deal of attention and has 
induced Mr. Reno to develop his scheme by duplexing the eleva- 
tor, providing a continuous up and down conveyance for passen- 
gers. One of these duplex elevators, shown in the illustration, 
has been installed in the store of Frederick Loeser & Co., Fulton 
street, Brooklyn. It carries passengers up and down between the 
first floor and the basement at the rate of 6,000 patrons per hour, 
doing the work of the seven vertical elevators, which, since its 
introduction, have ceased running between these floors. 

Uuring the holiday season, this elevator, which has become ex- 
ceedingly popular, carried as high as 25,000 passengers in one day 
at a cost for power of one dollar per day, and has relieved the 
vertical elevators of the crowding which they previously experi- 
enced. The cost of power, as quoted, seems almost incredible. 


plant of the Metropolitan Traction Co., with which the public 
is already familiar. 

Mr. John D. Crimmins has also, with kindred objects in view, 
it is said, bought Berrian’s Island, on the Sound, adjacent to 
Long Island City. 


New Plan to Utilize Niagara Falls. 


The Miller Electric Construction Company of Pittsburg has 
invented a new plan to utilize the power of Niagara Falls, and 
it is expected work will begin the first of the year. The plan 
will necessitate the expenditure of about $500,000. It is pro- 
posed to erect a large building close to the falls, it being kept in 
place by anchors and heavy iron cables. With a series of con- 
trivances it is expected to utilize all the force of the falling 
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water. 
heavy wire to distant points. 


The New Telephone Exchange for Brussels, 
Belgium. 


pie le the courtesy of Mr. G. W. Roosevelt, U. S. Consul 
at Brussels, Belgium, we are able to present this week the 
plans of the new telephone exchange which is shortly to be 
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Electrical current is to be transported by conduits and 
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15,000 subscribers, there being about 3,000 at the present time. 
It comprises a basement, ground floor, and three stories. The 
room at the top of the building devoted to the switchboard has a 
length of 147 feet, a width of 65 feet, and a height of 30 feet. 
The various stories are reached by two stairways, one of gen- 
erous proportions exclusively for the public, and the other of 
narrow dimensions devoted to the use of the personnel of the ser- 
vice. When the building is entirely completed and ready for pub- 
lic use, each subscriber will have connection with the central by 
metallic circuit. Part of the operating floor is devoted to the 
local service and part to extra-territorial or suburban work. 

On account of the large number of overhead traction cables 
already existing in the city and the impossibility of a much fur- 
ther increase in the number or dimensions of telephone-support 
frames (chevalets), it has been decided to put nearly all the wires 
of the Brussels telephone service under ground, and in conse- 
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CENTRAL TELEPHONE EXCHANGE RECENTLY ERECTED AT BRUSSELS, BELGIUM. 


opened by the Government in Brussels this year, as noted recently 

in our columns. It will be one of the very largest exchange build- 

ings in the world, and is to be devoted exclusively to telephony. 
The building is situated in the old quarter of the city, the selec- 


quence cables containing two hundred wires each will be placed 
in underground conduits, to be distributed in the various quar- 
ters of the city. When necessity presents, one or more of these 
cables will be carried overhead, attached to a chevalet placed on 
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SECTIONAL ELEVATIONS, BRUSSELS TELEPHONE EXCHANGE. 


tion of the location being influenced by economical reasons, as the 
land was Government property. The construction of the building 
has cost very nearly $200,000, and there will be connections for 
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a house top, and distributed to subscribers in that locality. It will 
be noted that the plans make provision for both overhead and 
underground connections to the exchange. 
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The building will be heated by the system patented by Mr. L. 
d’Anthonay. A gas machine of 3 horse power will operate a 
turbine which forces cold air in the heating apparatus and drives 
it into the various rooms when at a proper heat and moisture. 
This system permits the admission of air whenever desired. It 
reduces to a minimum the amount of humidity and dust resulting 
from heating and ventilation, two causes exercising the most 
harmful influence upon the working of apparatus for telephonic 
communication. Another advantage resulting from this system 
of heating is the power of cooling the air in the building during 
the summer. 

Below the massive concrete foundation, a series of iron beams 
has been laid. Steel shanks are attached to these rafters and con- 
nected with the iron pieces of the building in all directions in 
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FLOOR PLANS OF BRUSSELS TELEPHONE EXCHANGE ROOM. 


BASEMENT.—O—Coal Pocket. V—Boiler Room. T—Forge. 

Siatinkes Ba ey er Courtyard. P—Lower Courtyard. 

uarters, ECOND FLOOR.—A—Offices. B—Conference 
—Aerial Wires (Exit). 


oom. 
F—Suburban Service. 


such a manner that the entire construction is united in a Faraday 
cage, which thoroughly protects it against lightning. Every pos- 
sible precaution has been taken to render the building fireproof. 
A large number of fire escapes will also be added. The building 
is located at the corner of the Rue de la Paille, and the plans 
herewith are those accompanying the official report of Mr. L. 
Van der Aa, the Government architect of the Postal and Tele- 
graph Departments. 

Special pains have been taken to secure good light for the oper- 
ating room both by day and by night. It has windows iboth on 
the street and in the central court, and the central part has also 
five “lantern lights” as indicated on the plans. At night, illumina- 
tion will be furnished by arc and incandescent lights. The con- 
duits throughout the building, in the walls, provide for the light- 
ing circuits. The cost given above does not include any estimate 
for a lighting plant. 


Hawaiian Cable Grant. 


Secretary of State Hay has formally disapproved the con- 
cession made in July by the Hawaiian Government to the Pacific 
Cable Company for an exclusive right of laying cable to Hawaii. 
It is understood that this action was taken in no spirit of hos- 
tility to the Pacific Cable Company. The concession was dis- 
approved of on account of the formal protest made by theHa- 
waiian Commission, and because it seemed best to leave to Con- 
gress a free hand in the disposition of the whole subject. The 
concession was granted by Hawaii on July 2, and there was a 
provision which covered the expected annexation, giving the 
United States a right to disapprove within six months, if, in 
the meantime, annexation had been accomplished. The Pacific 
Cable Company was a New York concern. 

Mr. Corliss, of Michigan, has introduced a bill in the House 
of Representatives to secure the construction of a cable con- 
necting the mainland of the United States with Hawaii, the 
Philippines, Japan and China. 
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U—Machinery Room. 
M—Apparatus Room. 
C—Laboratory. 

E—Switchboard Room, Local Service. 
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It authorizes the President to cause the cable to be laid, and 
an appropriation of a sufficient sum to secure a cable that will 
carry at least fifteen words a minute. When the cable is com- 
pleted it shall be turned over to the Post Office Department and 
operated as part of the postal service. 

Gen. Greely, of the U. S. Signal Corps, estimates the cost 
of a cable from San Francisco to Luzon at about $10,000,000. 
The route will probably be from San Francisco to Wake Island, 
to Guam and to Manila. The route has never been surveyed 
further than Wake Island. The Spaniards declined to sell one 
of the Carolines, which extend 2,000 miles east and west. This 
would have been the best and cheapest route, but the Govern- 
ment will proceed by the route noted. 

The intention of the Government to undertake the San Fran- 


FLELENER NY 


Fersl Floor 


S—Material 


Room. W—Cable Vault (Entry). FIRST 
N—Workshop. Ro 


Room for Line Material. Linemen’s 
D—Battery, Room. THIRD FLOOR.—I—Battery Closet. 
G—Superintendent. H—Refreshment Room. 


cisco-Manila cable is foreshadowed by its determination to con- 
nect the Philippine Islands by cable as speedily as possible. 


A Government Cable Steamer for the Philippines. 


Colonel Kimball, of the Quartermaster’s Department in the 
Army Building, New York City, has received orders from the 
War Department to secure at once an iron ship of from 1,000 
to 1,200 tons burden to lay cables to connect the islands of the 
Philippines. 

The Department has already ordered for this purpose 166 
miles of marine cable, weighing 525 tons. This cable will take 
about 6,500 cubic feet for coiling. The cable is to be coiled in 
skeleton tanks in different holds on the vessel. 

The cable ship must accommodate on the forward deck the 
“giving-out” machinery, which will weigh from fifteen to twenty 
tons, and the accessories, weighing from five to ten tons. In 
the after hold will be fitted out the quarters for the crew of 
twenty men. This space will be used for coal on the way out. 
The ship will be kept on station as a cable ship, or can, if neces- 
sary, be used as a transport. 


Government Telegraphy in France. 


“The French are not in it as far as the telegraph is concerned,” 
observed a Washington merchant who has just returned from a 
hurried trip abroad. “On my arrival at Havre three weeks ago 
I sent a telegram to Paris to my hotel engaging a room. At the 
same time I sent a cable to my family in Washington reporting my 
arrival. Three hours afterwards I arrived in Paris to find my 
answer from this country. But the telegram I sent from Havre 
did not reach Paris, or at least was not delivered there until after 
I had been at the hotel over an hour. In one case it was a matter 
of but a few miles and in the other a distance of several thousand. 
The telegraph wires worked as rapidly in one case as in the other, 
but in the service the delivery was where the trouble was. The 
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French make no special effort at rapid delivery of messages, and 
indeed make no claim in that direction. They are accurate enough 
but very slow. Thinking I would save time in Paris by using the 
telegraph, I sent a number of messages to friends and business 
people in different parts of the city. In nearly every case the 
messages were delivered after I had had time enough to make 
my visits in person. My experience is like that of others, for we 
all found out that such a thing as rushing is unknown to the tele- 
graph service there.” 


Bell Telephone in Michigan. 


A special dispatch from Cleveland, O., of Jan. 4, says: One 
of the biggest telephone deals in the history of the business is 
about to take place. Papers were executed to-day to transfer a 
large interest in the stock of the Michigan Telephone Company 
and to place the management under the control of the managers 
of the Cleveland Telephone Company. The Michigan Company 
operates exclusively under the American Bell Telephone Com- 
pany’s license in Michigan with 19,000 subscribers and 10,000 
miles of long distance wires. The capital stock of the company 
is $2,500,000. “The new arrangement places under the Cleveland 
Company the management of the largest number of subscribers 
in the United States,” said Mr. J. P. McKingsley, general man- 
ager of the Cleveland Telephone Company. “There are in all 
50,000 subscribers and 30,000 miles of toll line. The added devel- 
opment of this combined territory cannot be less than 15,000 sub- 
scribers in 1899, comprising the States of North Dakota, South 
Dakota, Minnesota, Michigan, Arkansas and Texas. It would 
not be surprising if the copper district in Northern Michigan were 
talking with Boston before the close of the year.” 


Thomson Two-Rate Recording Watt Meter. 


E have recently considered in our columns methods of 

providing central stations with continuous full load so 

that the machinery may always run at maximum efficiency, or 

inother words, the problem of supplying load at slack hours, at- 

taining a uniform load, avoiding idle capacity, and securing a 
constant revenue from all the station apparatus. 

To load a lighting station up to its maximum output is not 
difficult during early winter evenings. We are all conversant 
with the ordinary station curve (as shown in Fig. 3) which 
shows a low level line from midnight to daylight, a sudden and 
disproportionate drop in the early morning hours, a sudden 
leap to the maximum output by 5 p. m. and a steadily descending 
line to midnight. During 16 hours out of the 24, fixed charges 
continue constant, and operating expenses are only slightly de- 
creased, but the revenue shows a curve coincident with that of 
the load. The fixed charges on the apparatus which carries the 
peak have to be earned in a few hours each day. It is an im- 
portant problem and one to which central station managers and 
engineers have given much time and thought, all arriving at 
the conclusion that, reduced to its simplest expression, it is a 
mere question of supply and demand, in the discussion of which 
customers and station must conciliate their interests to mutual 
advantage. Thus, when the station is most heavily loaded, that 
is when the demand is great and the supply is restricted, then 
those participating in the supply should pay a more equitable 
share towards fixed charges in conformity with the fundamental 
principles of economic law. When the station is least loaded, 
that is when the demand is restricted and there is a superfluity 
of supply, greater liberality of charge is permissible. 

Reduction in price is, without doubt, the only means which 
experience shows can be successfully employed to induce an 
increase in demand and a consequent employment o! other- 
wise idle machinery in the station; but to effect this reduction in 
price, i. e., to give a consumer electricity at one price during the 
hours of maximum demand on the station and at a reduced price 
during the hours of medium or minimum demand, a means of 
recording the consumption during two distinct periods is neces- 
sary. Such a load modifying system, however, to be successful, 
must essentially be independent directly or indirectly of the con- 
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sumer’s local conditions and depend entirely on station condi- 
tions. The high rate of charge must be coincident with the 
maximum peak period of the station, the low rate upon the 
period of smallest demand, thus giving great encouragement to 
the use of current at periods other than that of the sta- 
tion peak. This is the object towards which central sta- 
tion managers are striving—to build up the daily load curve to 
as near the value of the maximum point as possible—not so 
much the flattening of the peak, but the steady elevation of the — 
daily depression—as well as the creation of all possible local 
peaks not occurring at the period of station peak. Two instances 
of this may be cited. A newspaper office does the bulk of its 
work after midnight and before 3 a. m., giving a local peak at 
the very hours when the station peak has ordinarily subsided; 
users of motive power over brief periods during the day will 
also give what, compared to the average load line, are decided 
peaks. To encourage such consumers the low rate must be ap- 


FIG. 1—THOMSON TWO-RATE RECORDING WATT METER— 
OPEN. 


plied or the competition of other systems will necessarily pre- 
vail. : 
Careful consideration of this question of station load has 
brought about the development by the General Electric Com- 
pany of a two-rate recording wattmeter, a combination of a sim- 
ple Thomson recording wattmeter with two dials, and an elec- 
tric or self-winding clock. By means of the clock, the connec- 
tion of the meter may be changed from one dial to the other 
at any predetermined hour of the day. The meter itself, shown 
open and closed in Fig. 1 and 2 respectively, rotates with un- 
changed accuracy at all times, according to varying consumption 
of current—but during a certain period—that during which the 
station peak prevails the meter mechanism is connected by a 
link clutch to the right hand dial and the consumption during 
the prevalence of the station peak recorded. As the peak in the 
station goes down, the link clutch is thrown over by the clock, 
and for the balance of the 24 hours the record of the meter is 
shown on the dial on the left hand side. The clock is a time- 
piece of high accuracy, wound half hourly by electro-magnetic 
means, the necessary energy for this being derived from the cir- 
cuit on which the meter is installed. A setting mechanism allows 
the clock to be set at the time of day the meter is installed, 
while another mechanism regulates the movement of the link 
clutch to correspond with the periods of the station peak. The 
central station is thus in a position to learn exactly how much 
current has been consumed during the hours of maximum de- 
mand, and how much at other times, charging a high rate for the 
energy recorded on the right hand dial, and a low rate for the 
record on the left hand dial. 
It will be seen that the two-rate system is based entirely upon 
the condition of the station—that of supply and demand, and not 


January 12, 1899.] 


upon any conditions local to the consumer. The condition of the 
load on a station using two-rate meters is also shown by the 
curves, (Fig. 3). With the discouragement of local peaks coin- 
ciding with the main station peak—the really objectionable peak, 
is a steady stimulation to creation of local peaks not occurring 
at the same time as the station peak and this, putting a premium 
on heavy consumption when the station is lightly loaded, not 
only breaks down the main peak, but also tends to build up the 
average station line by the introduction of the local peaks. It 
does not, however, discourage the small consumer, since he 
benefits as much by the low rate during the period of minimum 
demand as does the large consumer. He is encouraged in the 
same ratio, and securing his current cheaper is prone to increase 
his consumption, tending to raise the average load line of the 
station. The heavy line in Fig. 3 shows the result which will 
probably be obtained. 

Argument has been made against the two-rate system on the 
basis of the premises that no business is obtainable during the 
“valley” hours, i. e., the hours non-coincident with the peak. 
Now, if the gas curve of any city during twenty-four hours be 
fedticed to a tinit common both to electricity and gas—say, can- 
dle hours—and be then superimposed on the output curve of 
the electric station for the same twenty-four hours, calculated 
in the same wnit, it will be found that, while the general shapes 
of both curves closely coincide the total area of the gas curve 
is so much greater than that of the electric curve, if the ‘‘valley” 
portion of the gas curve could be taken away from the gas, as it 
could by arrangement of price charged, and added to the cor- 
responding period of the electric curve, the ‘‘valley” in the latter 
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FIG. 2—METER CLOSED. 
would be built up. So much so, indeed, that the “valley” would 
be but little lower than the peak. This fact alone would tend to 
prove conclusively that during the “valley” hours, there is much 
available business obtainable, provided, of course, the induce- 
ment of price be made sufficiently attractive. | 

The two-rate meter system is just as desirable for, and may 
be applied to, direct or alternating current circuits, but the meter 
is not interchangeable, direct current meters being used for di- 
rect current circuits—alternating current meters for alternating 
current circuits. 

Two examples of the influence of the use of the two-rate 
meter system in station pratice may be mentioned: First. One 
large and influential station which has only recently adopted the 
two-rate meter, has not only added over $20,000 worth of new 
business on the two-rate basis, but has also, and this is note- 
worthy, reclaimed $10,000 worth of old lost business from the 
gas companies. 

Second. In cases where a consumer uses incandescent lamps, 
motors and incandescent arc lamps, he is usually charged a dif- 
ferent rate for each character of service, i. e., one rate for the 
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incandescent lamps, another for the power service and still a 
different rate for the arc lamps. Each service measured separate- 
ly requires a separate meter. These three meters could be suc- 
cessfully replaced by a single two-rate meter with consequent 
diminished expense to the station, and, very probably, greater 
satisfaction to the consumer. 


Why Some Small Electric Light Plants Do Not 
Pay.—I. 
BY J. R. CRAVATH. 


O the men who have always devoted their attention to the 
affairs of large lighting plants, the close figuring and atten- 

tion to minute matters that is necessary in the management of 
electric light plants in very small towns is rather amusing and it 
is apt to be thought after a brief consideration of the matter 
that the electric light business in a small place is a good thing to 
keep out of. Nevertheless the fact that there are numerous plants 
in towns of less than 3,000 inhabitants and that they still con- 
tinue to be built and that they are many of them paying good in- 
terest on the money inyested in them, goes to show that the 
general assumption sometimes made that no plant in a town of 
less than 2,500 inhabitants will pay, is far from the truth. As a 
matter of fact there are plenty of paying plants in towns of 1,200 
to.1,500. My observation has led me to believe that where plants 
do not pay in prosperous towns of 1,500 and upward, it is usually 
not so much the fault of the technical or engineering end of the 
plant as it is of the common sense business end. To be sure 
there must be a knowledge of the technical end combined with 
the business management, but the failure to pay dividends is 
usually fully as much or more with the business management than 
with any engineering defects in the plant, as in such small plants 
the engineering part is “‘cut and dried” practice as it were. How- 
ever, as there are some inexcusable engineering blunders made 
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FIG. 3—LOAD CURVES WITH AND WITHOUT THE USE OF THE 2 RATE SYSTEM. 


even in such small plants, and as they are usually made when 
the plant is first constructed, a discussion of why some small elec- 
tric light plants do not pay can only be entered into fairly by dis- 
cussing both the engineering and business management from the 
time the plant is first financed to the time it is fairly in operation. 

One of the first common mistakes in building a plant in a small 
town is to start with too little cash in the company treasury, or 
at least not enough provided for to properly get the enterprise 
on its feet. It should never be forgotten that in starting to light 
a small town, as in many another business enterprise, it will take 
some time to develop the business. While, after a year or two 
of operation the returns should be considerably more than the 
ordinary 5 or 6 per cent. on an investment, the first few months 
will not do much more than pay the operating expenses, to say 
nothing of interest on money borrowed to build the plant with 
or bills for construction material from electric supply houses. 
The promoters may think that if they can only get together money 
enough to get the plant started, somehow they will be able to 
pay for it out of the earnings. That is all very nice providing 
they can borrow money on long time loans and borrow enough to 
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pay for the many expenses in the way of extending lines, adding 
new customers and paying interest the first few months after the 
plant starts. By far the most satisfactory way, however, is to 
start with enough paid-in stock not only to start the plant but to 
pay for extensions and improvements for a year or two after it 
starts. In other words, put the cost of construction where it be- 
longs and pay for it out of the capital stock of the company, in- 
stead of loading it on the operating expenses of the first two 
years and giving the whole enterprise a black eye both in the eyes 
of stockholders and public, because it does not pay expenses, Of 
course, theoretically, it makes no difference where the money 
comes from to pay for the plant, whether out of operating 
receipts or paid-in capital. Practically, the gross receipts will not 
be more than enough to pay a small interest on the investment 
at first, if they are even enough to do that, and an attempt to not 
only pay running expenses but construction expenses out of gross 
receipts is foredoomed to failure, and the moral effect of this on 
the standing of the enterprise not only among outsiders but 
among stockholders, is something to be avoided. Let there be 
money enough to do the thing right from the start, let it be 
understood among stockholders that returns are not to be looked 
for the first few months, but may be counted on with certainty 
once the company is fairly started, and we start out with little 
chance for the dissatisfaction and loss of confidence that some- 
times handicaps the small plant. 


Once the financial problem is out of the way and money pro- 
vided for, there are a number of ways, both successful and un- 
successful, to go about building the plant, as the results all over 
the country to-day testify. Here, too, a level business head is 
needed as much as anywhere else. We see statements often in 
the technical press from which one would gather that it is only 
necessary to hire a consulting engineer and the work will be 
done perfectly. Contracting firms would make one believe that 
it is only necessary to give them the contract for the whole thing 
and all will be right. Then there is the man with second-hand 
machinery who will tell you how to do the whole thing if only 
one will purchase of him. Now, I am not prepared to say that 
any of these methods are all right or all wrong. It takes a con- 


servative, level business head to see the correct way whichever 


method is pursued. It is surely not good business to deal with 
technical matters one is not familiar with, without the unpreju- 
diced advice of some one conversant with such matters, nor is 
it good business sense to seek stich advice without being sure 
it is honest and competent. Neither is it always good business 
sense to attempt the assembly of all the apparatus that makes up a 
plant, when reliable contractors skilled in the business can be 
found to undertake it, at a reasonable price. Last of all, I cer- 
tainly do not consider it a necessity at the present time to pur- 
chase new apparatus all through for a small village plant. Second- 
hand apparatus, however, is something which should only be 
“taken in very small doses, and under the advice of a competent 
physician.” In this matter of second-hand apparatus there are 
many things to be considered. It is usually the case that cheap- 
ness and reliability stand above all else in the very small plant. 
In such plants the alternating system will be generally used, and 
as the generating outfit will comprise one engine and one dynamo 
it is important that they be in such condition as to be able to give 
regular service with no shut-downs for repairs. Owing to the 
enlargement of many plants, a large number of second-hand al- 
ternators of small capacity have been thrown on the market at 
a very low price. Many of these are almost as good as new and 
offer the small plant a chance to make a considerable saving in 
investment with practically no drawbacks, if the machine is care- 
fully selected. Second-hand engines can also be bought that will 
give excellent service if thoroughly overhauled as to all bearings, 
pistons and valves before being put in service. 
in the dynamo and leaky valves and pistons in the engine are the 
things to be looked out for mainly in the purchase of these ma- 
chines second-hand. As to second-hand boilers, the electric light 
man should be exceedingly wary and only purchase after a rigid 
examination as to quality of metal and incipient defects. Most 
boilers are not worth resetting after a few years’ use with the 
scale-producing water that abounds in most parts of the country. 
While an engine or dynamo can usually be repaired or overhauled 
in a few hours between runs, boiler repairs usually require several 
days, and it is therefore important that there be no boiler repairs 
if the plant is to run with one boiler. And this leads up to a 
mistake that is often made in the construction of a small plant, 
namely, the attempt to get along with one boiler in a locality 
where the water scales boilers very badly. It is comparatively 
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safe to count on one boiler as on one engine and one dynamo if 
the water is good and does not leave any hard scale on plates 
and flues, but it is flying in the face of fate to count on obtaining 
unbroken service day after day for years from one boiler if there 
is any tendency on the part of the water used to form hard 
scale. Many a plant has come to grief from this cause. If one 
boiler only is put in the tendency constantly is to neglect the 
thorough cleaning of it and in fact there is not time between day- 
light and dark to cool down a boiler so that it can be properly 
cleaned. Some inaccessible place will get heavily coated and then 
it is only a question of time until leaks and shut-downs will fol- 
low. Therefore always make provision for putting in two boilers 
even if the plant is to be started with but one. It usually costs 
no more to build with a view to increase of boiler plant, and yet it 
is extremely common in. the smallest plants to see no provision 
whatever made for it and an arrangement of building and coal 
storage which makes the addition of another boiler a matter of 
turning things wrong side out to accomplish it. To return to 
the consideration of how far it is best to invest in second-hand 
apparatus, the strongest temptation of all will be to save invest- 
ment by getting all second-hand transformers. A great many 
good engineers familiar with all the modern ideas as to the great 
core loss in aged transformers will hold up their hands in horror 
at the mere mention of the possibility that. second-hand trans- 
formers could be used. There are no doubt many transformers 
to be had both new and old that are expensive at any price. 
There are, however, many transformers of good make thrown on 
the second-hand market because of the increasing custom of 
bunching customers on larger transformers as practiced by large 
plants. These discarded transformers may have lost some effi- 
ciency through the ageing of the iron, but the probabilities are 
that they are still more efficient than some makes of new trans- 
formers, and certainly the regulation is as good as it ever was. 
A good second-hand transformer is certainly to be preferred to 
a poor new one. For the few moderate sized transformers that 
run the store lights in a small town the matter of efficiency is not 
of great importance because the transformers are few in number 
and are rtin most of the time near full load, as the smallest 
village plants only run the first half of the night. For the scat- 
tered residence lighting, however, efficiency is of great import- 
ance, because it is impossible to bunch many customers on the 
secondary of one transformer, and as there must of necessity be 
many small transformers, the leakage current and watts lost in 
heating transformer iron will be considerable. It should not be 
forgotten, however, that the short run (averaging six hours per 
day) of the small village plant, tends to make the matter of core 
loss in transformers relatively of less importance than in a plant 
run twelve or twenty-four hours per day. In my opinion, it is 
safe and good policy to buy second-hand transformers, provided 
they are put through the same tests and made to answer to the 
same specifications as new ones would be. 

The transformers that go into small plants are rarely tested 
in any manner, but at the present day there is no reason why 
they should not be put through some simple commercial tests 
before being accepted, since the necessary instruments are now 
within the reach of all plants at a reasonable price. No trans- 
former should ever be put on any line that drops more than 
three per cent. in voltage at its secondary terminals between no 
load and full load. This is easily tested at any village plant by 
measuring the voltage at the secondary terminals of each trans- 
former with and without load, the primary voltage being kept 
constant. And I may say here that a portable alternating current 
voltmeter should be a regular part of the equipment of every 
plant of this kind, although as a matter of fact small plants having 
them are very scarce. Implicit faith is usually placed in the sta- 
tion voltmeter, and it is religiously kept at a certain point, re- 
gardless of what the line drop may be and regardless of what 
the error of the instrument may be, but this is another subject 
and I will speak of it later. , 


Electric Lighting Competition at Canandaigua, 
N.Y. 


On Oct. 7, 1898, M. D. Munger, former president of the Can- 
andaigua Electric Light and Railroad Company presented an 
application to the Board of Trustees of Canandaigua, asking for 
an electric lighting franchise. The trustees held several meetings 
to consider the question. Taxpayers and interested persons 
argued for and against, and after careful consideration the trus- 
tees refused to grant the desired franchise on the grounds that 
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the present company was giving good service and that it was not 
for the best interests of Canandaigua to permit ruinous rivalry. 


Izambard Process of Printing by X-Rays. 


George Izambard, who has been experimenting in Paris with 
the Rontgen rays in the hope of adapting them to commercial use 
in the printing industry, announces that he has succeeded in pro- 


ducing a machine for the purpose. He reasoned, it is said, that 
if the X-rays would penetrate oaken logs they ought to penetrate 
piles of paper, and that as photographs could be taken with X- 
rays, it ought to be possible to reproduce a picture or printing 
through every sheet of a pile of paper. The invention is so far 
matured, that, according to some of our exchanges, M. Izambard 
is able to expose a pile of paper between two Crookes tubes and 
print both sides of all the sheets in the pile at the same time. He 
can also place a series of piles of paper around a Crookes tube, 
making use of the X-rays by radiating them from a centre. 

It was suggested many years ago that the printing of the future 
would be done by electricity, operating, not on single sheets, but 
on all the sheets of a pile at the same instant. Various inventions 
have made some approach to a solution of the problem, but none 
of them has been successful in producing satisfactory printing. 
M. Izambard’s first success was obtained by sensitizing the paper, 
on the side that was to be printed, with a gelatino-bromide emul- 
sion, such as is commonly used in photography. A pile or block 
of paper thus prepared was placed in a position of exposure to 
the X-rays. On top of the paper was placed a copy of the thing 
to be printed. This copy being proof to the X-rays, in a trice 
the thing was done, and on developing the pile of paper the in- 
ventor found a copy clearly printed on each sheet. 

To print in this manner, it is necessary that the copy or origi- 
nal shall be nearly impervious to the Rontgen rays and that it 
shall be placed between the Crookes tube and the pile, where the 
rays may be directed to it. The copy is preferably first printed or 
written in what is called radiographic or X-ray proof ink, com- 
posed of a material calculated to intercept the rays. A few sec- 
onds’ exposure is sufficient to effect the printing through the en- 
tire pile of paper, but it is at first invisible and requires to be 
developed or fixed, after the method of a photographer. The piles 
of exposed sheets are trundled into a red-light room and sus- 
pended in vats, where the developing and fixing liquids are ap- 
piled. Rinsing and drying follow, and the latter may be hurried 
by mechanical and chemical means. It is apparent that the pro- 
cess is really a sort of wholesale method of photography with the 
X-rays, and is printing only in the photographic sense of the term. 

The inventor admits that there is a difficulty in printing on one 
side only of the paper, owing to the tendency of the print to show 
through on the reverse side. He proposes to overcome this by 
sensitizing the paper in stripes, printing the lines on the stripes, 
and causing the lines on one side of the paper to fall opposite the 
spaces between the stripes on the other side. Until he can im- 
prove upon this method the process must be limited by these re- 
strictions.. To offset this drawback, there are peculiar advantages 
in the process. It is just as easy to print in white on a black 
ground as is black on a white surface. Typewritten matter can 
be reduced in size and reproduced, thus saving the expense of 
composition. 

For printing very large sheets, such as newspapers, M. Izam- 
bard uses several Crookes tubes, which are shut off from one an- 
other by partitions of a metal not easily penetrated by the rays. 
Thus the tubes send their rays through the paper in nearly 
straight line. The limit if thickness of the pile that can be printed 
at one exposure is reached when the rays are so distributed as 
to distort the image. Probably no pile of more than a couple of 
inches in thickness could be impressed at a single exposure with 
satisfactory results. 

The X-ray proof ink used is made in part of finely divided 
metallic or calcareous powder. Bronze, copper, white lead or 
white zinc may be used. As a writing ink white lead in a solu- 
tion of gum has been found most satisfactory. When the matter 
to be printed is first typewritten, the metallic powder is mixed 
with boiled linseed oil. 


THE ELECTRICAL ‘ENGINEER. 61 


A peculiarity of this X-ray printing is that it affords oppor- 
tunity for printing copies of private or secret matter, without the 
printer’s being able to see or read what he is printing. A cus- 
tomer desiring copies of private thatter may deliver his copy 
written in the X-ray proof ink and securely sealed in an en- 
velope. He may also see that the paper on which the copies 
are to be printed is securely sealed. Then the printing may be 
done by the X-rays and the developing executed without once 
breaking the seals, so that no one through whose hands it passes 
can know the contents. If desired, the envelopes may even be 
made of stout canvas or leather and securely locked. 


UNICIPAL 


TAFFAIRS 


How Welsbach Lights Were Adopted at West 
Haven, Conn. 


A statement was made recently in the newspapers that Wels- 
bach street lights had been adopted at West Haven, Conn., in 
place of the electric arc lights. A correspondent writes us as 
follows about the matter: Replying to your inquiry about the 
West Haven Welsbach lights, I can only report that the New 
Haven Electric Co. were not even asked to quote a price, nor 
in fact knew anything about the matter until after the contract 
for Welsbach naphthas had been out. As I get the report from 
prominent West Haven people, the warden called a citizens’ 
meeting a night or two after he was elected; but not specifying 
the purpose of the meeting, it was attended by only about 
twenty-two of the people of West Haven, and those not tax- 
payers. At that meeting he had a vote passed, by his adherents, 
authorizing the warden to contract for Welsbachs. Two days 
later he called a meeting for the burgesses, at which he had the 
agent of the Welsbachs. Before that meeting, and the first 
thing read, was a petition and protest from the principal tax- 
payers, calling for a second meeting of citizens to reconsider his 
vote, and protesting against the removal of any electric lights. 
Paying not the slightest heed to this, and going directly against 
the expressed wishes of the larger and most influential tax- 
payers of the village, he then and there signed a contract for 
the Welsbachs. Afterwards, the contract having been signed, 
he called a citizens’ meeting, reported what he had done, and 
had his action ratified, many voting that way because he had 
completed a contract, and that any contrary action would now 
only involve the borough in a lawsuit. West Haven is full of 
rumors as to the warden’s reasons for his action, but these will 
have little interest for you. 


National Municipal League. 


The National Municipal League will publish, early in January, 
1899, the ““Proceedings of the Indianapolis Conference for Good 
City Government.” This volume will contain the report of the 
Committee on Municipal Programme, which has been so widely 
and favorably commented upon by the press of the country. This 
committee, which consists of Messrs. Horace E. Deming, Charles 
Richardson, George W. Guthrie, Dr. Albert Shaw, Clinton Rogers 
Woodruff and Dr. L. S. Rowe, devoted about eighteen months to 
its report. This volume will include all of the formal papers sub- 
mitted with the Report, as well as the specially prepared papers by 
well-known students of the problem. Among those contributing to 
the discussion are: Mayor Quincy, of Boston; Mayor Jones, of 
Toledo; John A. Butler, president of the Milwaukee Municipal 
League; C. S. Palmer, of Kansas City; Dr. E. W. Bemis, author 
of “Municipal Problems; Delos F. Wilcox; E. J. McDermott, 
of Louisville; Lucius B. Swift, of Indianapolis; N. F. Hawley, 
secretary of the Minneapolis Charter Commission. This volume 
of proceedings, with the previous volumes published by the 
League, form what may be justly termed the most important recent 
contribution made to the subject of municipal government in this 
country. The new volume of proceedings -will be published in 
cloth at the rate of one dollar per volume. Copies can be had 
upon application to the chairman of the Publication Committee,, 
Clinton Rogers Woodruff, 1112 Girard Building, Philadelphia, 
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The Practicability of Electrical Apparatus for 
Naval Warfare. 


id Bites paper by Mr. F. W. Roller, printed in this issue, on the 
performance of ‘electrical apparatus on shipboard during 
the war with Spain, is one of the most interesting and pertinent 
contributions on the subject. Its author evidently made good 
use of excellent opportunities, and has been able to favor the 
New York Electrical Society with a series of observations and 
suggestions that cannot but help to secure improvement in many 
needful respects. 

The value of the searchlight was well proven at Santiago. It 
was the real cork in the mouth of the bottle, and prevented Cer- 
vera from slipping out at night, when alone he could hope to 
escape. But Mr. Roller says that he is not aware of any at- 
tempts made to signal with the searchlights. This is certainly 
curious, if true, for that is one of the first uses suggesting itself 
to a bystander; but the reason may have been the obvious fact 
that the enemy could also see the flashes and beams. It does not 
follow, however, that he could interpret them. As to the signals 
with incandescent lights, there were, it is plain, none too many 
of these available for Ardois work. The result in one case noted 
by Mr. Roller was that the captain of an auxiliary vessel fired 
on a consort because there was no time to “go through all that 
lantern business” with oil lanterns. 

Mr. Roller, turning to more delicate apparatus, records some 
poor results with electric firing arrangements on rapid-fire guns, 
“undoubtedly due to the low battery power furnished to set off 
the primers.” This is not surprising when you learn further 
that the battery power consisted of two or three cells of ordinary 
dry battery in a metal case exposed all day to a tropical sun! 
The wonder is there was any current at all under such absurd 
conditions. Such treatment is not fair to the method, and while 
perhaps not attributable to carelessness does suggest the need 
of more competent supervision by officers who know what to 
do with apparatus. 

One other point we must touch on in Mr. Roller’s admirable 
paper. He speaks of the electrical range-finder, and after dis- 
cussing adverse conditions, says: “Under the circumstances, it 
is natural that its use should have been largely abandoned.” 
Now, we have been making inquiries on the subject and are 
rather startled at what we hear. Any one would infer from the 
above remark that these range-finders were tried in the war 
and then given up. If what we hear is true, not a single electri- 
eal range-finder was tried at all! There was one mounted on the 
“Cincinnati,” but it does not appear to have been used. The 
“Brooklyn” had one, but it is said that it was never mounted 
even, and that no attempt was made to utilize it. We cannot 
vouch for this, but we have it on good authority. 

Soon after the first reports of failure of the electrical range- 
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finders, in the early stages of the war, we wrote to Lieut. Brad- 
ley Fiske, of the ‘“Petrel,” on the Philippine station with Admiral 
Dewey, inquiring for the causes of it. We have since heard 
from him at Yokohama and gather that he is rightly sceptical on 
the subject. The newspapers talked of the bad effect of heavy 
gun fire on such apparatus. The effect could not have been very 
bad on apparatus that was not set up, and Lieut. Fiske says: “I 
have believed that although the parts of the apparatus were 
small and delicate, they were also light; and, by reason of their 


lightness and consequent small inertia, would receive small 


shocks from any concussion.” He based this belief, it appears, 
not only on theory, but on experiment. For example, putting 
a Weston millivoltmeter alongside an 8-inch gun, when it was 
fired, the instrument bounded up in the air two or three inches, 
but was absolutely uninjured and the indications were un- 
changed. In fact, Lieut. Fiske goes so far as to remark: “My 
last information is that the firing of the guns had rather a 
beneficial effect than otherwise on my apparatus, because it 
overcame a tendency of the small moving parts to stick.” This 
strikes us as very reasonable. 


Lueger’s Fiasco. 


Agate? was called in these pages a few months ago to 

the vagaries of Burgomaster Lueger, the anti-semitic 
mayor of the fair city of Vienna. He had started out on a grand 
anti-everything programme and had proposed municipal owner- 
ship on the grand scale. His chickens are now coming home to 
roost in the shape of ostriches, and the state of affairs in Vienna 
is a precious example of how not to do it. His most conspicu- 
ous blunder has been the construction of the municipal gas 
works. He could have secured the entire works and plant of 
the Imperial Continental Gas Association for 16,000,000 florins, 
but his new municipal works will cost 40,000,000 florins. They 
are wretchedly planned and worse executed. There is great fear 
of a breakdown next October, when the new lighting is to come 
into use. Main pipes have been found to be cracked, and have 
had to be replaced by better ones; whole streets have been dug 
up a second time because the pipes were not lying on a solid 
foundation. The lamp posts put up throughout Vienna, besides 
being ugly, are so weak that several of them have been knocked 
down by passing vehicles. The streets of Vienna are in a dis- 
graceful condition. The finances of the town are so heavily en- 
cumbered by new institutions created to provide posts for cer- 
tain councillors that sanitation, cleansing, and education have 
had to be neglected, and the result is that the rates are being in- 
creased, local trade and industry are suffering heavily from the 
class hatred in the town, and the general condition is one of pro- 
found dissatisfaction and anxiety. We are often referred to Eu- 
rope to show us how municipal ownership there works to a 
charm, but Vienna must not be overlooked as a sad example to 
the contrary, any more than Manchester, where the municipality 
itself is putting in the overhead trolley on a vast scale at the 
very moment when in New York City private enterprise i: 
spending millions on wnder-running conduit systems, which 
leave the streets absolutely bald of wires. 


Educational Problems of the Hour. 
MONG the leading questions that relate to American expan- 
sion and export trade is that of technical education. Al- 
though it is a cheering fact that due to the inventiveness of the 


nation, the export trade in manufactured goods has taken an enor- 


mous development, it is an evil to be corrected that there is such 
a terrible scarcity of technical, manual and trade schools. _ We 
are not greatly surprised at the large numbers of “foreign” work- 
men in American shops. This will last as long as the country 
receives and invites immigrants from Europe, but there must 
surely, if we desire the continued expansion of American trade, 
be a growing proportion of American-born artisans. We cannot 
but draw attention to the recent report of an English commission 
which had been sent to Germany to inspect and report on Ger- 
man industry. They were of the opinion that compared with the 


intelligent, skillful and frugal German workmen, the English fac- 


tory hands were like “‘semi-savages’—a rather severe statement. 
A recent consular report on ‘‘foreign trade policies,’ commenting 
on the work of this commission, states that “this (technical educa- 
tion) is a most important question, in that the great improvement 
in the quality of German manufacturers, is to no small extent due 
to the fine technical schools of Germany. Eight of these schools 
are mentioned in the report, all which are supported by their 
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tespective State Governments. The results of this technical educa- 


tion are set forth in the following commendatory words: 

“The establishment and constant improvement of these tech- 
nical and trade schools have revolutionized the scientific indus- 
tries of Germany, which have outstripped even those of Great 
Britain and France. The workman in Germany is now in most 
cases a scientifically, as well as a practically, educated man, and 
the result is that his handiwork has improved a hundredfold. The 
great increase in the amount of German exports in this field can 
be ascribed in a large degree to the technical and trade schools, 
which have, in fact, made Germany in a manufacturing sense 
what she is.” 

Turning then to our own achievements in this line of public 
duty, we are confronted by a lamentable state of affairs. Well 
endowed and equipped scientific schools for the training of engi- 
neers, we have by the score, offering splendid opportunities to 
those who can devote four years to the study of their profession 
and can afford to pay the tuition fee and support themselves while 
pursuing their studies. But how about the thousands of able and 
intelligent young men in all walks of life all the land over, to 
whom the privileges of a college education are denied and who, 
notwithstanding their humbler station are very often found to 
possess greater natural talents for becoming successful electrical 
engineers than some of their more fortunate brethren at school 
and college? Night schools have attempted to fill the gap and 
have failed to meet the want, because they have too often trained 
the mind and: neglected the hand, giving their pupils a system- 
atic theoretical training, but leavirig their practical ideas in a 
chaotic state to be arranged, perhaps, by observation in the shop 
at a great expense of time and energy. 

What is needed in order to train intelligent workmen are 
trade schools fashioned after the splendid ‘“‘Gewerbeschulen,” of 
Germany, schools which open opportunities to all classes of am- 
bitious young men during day and evening for acquiring a thor- 
ough understanding of the theory and practice of their chosen 
trades. We know at present of but one school of this type, 
namely, the New York Trade School, founded in 1881 by Col. 
Richard T. Auchmuty. It is the purpose of these schools ‘to 
enable young men to learn the science and practice of certain 
trades thoroughly, expeditiously and economically, leaving speed 
of execution and experience to be acquired at real work after 
leaving the school.” It also enables a young man to quickly de- 
termine whether he possesses an aptitude for a certain trade. 

Judging from the interesting description of the work of these 
schools given recently by Mr. Arthur A. Hamerschlag before 
the A. I. E. E., the instruction imparted to young men in that 
institution is practical, thorough and up-to-date. The electrical 
course in particular impressed us as being well planned, and 
should make the youths who are graduated from it better 
workmen. 

Mr. Hamerschlag deserves great credit for inaugurating so 
practical a system of teaching electrical journeymen, and we 
trust that more electrical trade schools will soon be founded, and 
that the Institute itself will take this matter of education in hand 
and give it its careful consideration. It cannot be denied that 
next to the education of the electrical engineer himself comes the 
training of those men who execute his plans, and into whose 
hands he so often entrusts his professional reputation. 

But even trade schools, should they be established in large 
numbers, couldn’t fill the want of thousands who, for various 
reasgns, such as lack of time, age, place of residence, home re- 
lations, etc., could not attend a school, but are eagerly seeking an 
electrical education. As pointed out by Mr. Hamerschlag this 
field is thoroughly covered by various correspondence schools. 
The phenomenal success achieved by such schools in a short 
period of time, by enlisting as students men representing all 
branches of the electrical and other engineering professions, from 
the bell hanger to the college professor, and the fact that some 
of the most prominent engineers and specialists have prepared 
the instruction papers, shows that the right course has been pur- 
sued, and that there are thousands of men eager to be better 
educated if the matter is presented to them in a proper and at- 
tractive manner. They also prove that it is recognized by the 
layman as wel! as by the specialist that the field of electrical 
engineering offers to its followers brilliant opportunities, quick 
advancement and often great pecuniary reward. The civil engi- 
neer, the architect and the steam engineer, who to-day lack at 
least a working knowledge of electricity, are behind their times. 
Every industry has been influenced since the general utility of 
applied electricity became recognized, and electricity is veritably 
becoming the driving power of the wheels of commerce. 
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Arc Carbon Manufacture. 


“TH consumers of arc carbons throughout the country, and 
especially the local lighting companies, will be greatly 
interested in the announcement made in our columns this week 
of the organization of the National Carbon Co., of New Jersey, 
which is to control the electric carbon industry in this country. 


_ According to the reports given out this new concern is an en- 


largement of the older one we are all familiar with, taking in 
some companies that have been “independent” and adding them 
to those already within the combination, and subordinate to the 
National Carbon Co., of Cleveland, which perhaps has never 
yet developed up to its full capacity. The new National, now 
accomplished, is understood to have a capitalization of $10,- 
000,000, of which $4,500,000 is non-cumulative; the remainder, 
$5,500,000, being common. With good prices for carbons, it 
should be easy to earn the $315,000 annual profit for the 7 per 
cent. preferred stock, and leave something for the common. 
Carbons have been sold too cheaply, and prices may now im- 
prove, but it is possible that economies in management would 
render this unnecessary, and therefore more competitive capital 
would not be invited later into the field. 

The arc carbon industry has seen many changes, but none 
more remarkable than those which have brought the price for 
“points” from $60 per 1,000 down to about one-sixth that price. 
It has been estimated that during the past 15 years, some 75 car- 
bon factories have been started here and in Europe, with a ca- 
pacity reaching 600,000,000 of carbons a year. We doubt 
whether the consumption exceeds half that. The American fac- 
tories which have gone into this consolidation and which will 
naturally try to control the trade for the present in this country. 
have, it may be figured, a capacity of 450,000,000 a year, so that 
even a large growth of arc lighting can be taken care of very 
comfortably without expenditure to increase capacity; while the 
hand processes of manufacture which once numbered 30 or 40, 
are already a bare half dozen. 


Automobile Ice Wagons. 


A hese rapid tendency towards the adoption of automobiles is 

not shown merely in the fact that it was the correct thing 
to go to Mrs. Astor’s ball this week in an electric carriage, but 
in the industrial fact that the Consolidated Ice Co., of this city, 
is seeking to change the motor power for its ice delivery wagons. 
It hopes to be able to dispense with the use of a large number 
of its 3,000 horses before the rush of the summer trade begins. 
The company requires 1,000 horseless wagons, and has invited 
proposals for plans of construction. The routes traveled by ice 
wagons in this city average ten to fifteen miles, and the suburban 
routes twenty to twenty-five miles a day. The weight of an 
empty ice wagon is about 3,500 pounds, and they are capable of 
carrying from six to eight tons of ice each. The work in hot 
weather is particularly trying to the horses, they are short lived, 
and the cost of replacing them is heavy. This is altogether an 
interesting proposition, and there is no reason why the ice 
company should fail to secure a good type of wagon. It is true 
that the roads such wagons go over are often bad, but when 
French automobiles can go to fox hunts and paper chases, that 
ought to be no serious objection. As to weight, that again is 
not an insuperable difficulty, being simply a question of ad- 
justment to the work to be done. Among the automobiles now 
in use are doubtless many that do an equivalent duty to what is 
here required. 

We are not prepared to say that electricity will prove the 
best motive power for this work, although it certainly has 
many recommendations, especially for city work; and it is to be 
hoped that it will be given a fair trial. Perhaps there is an 
opening here for the new compressed air trucks, but under most 
conditions an ice wagon would be the very last place to try 
compressed air or steam or naphtha. 

Anyhow, we hardly expect to see the Consolidated Ice Co. 
equipped this summer. We do not know of any factory that 
has the proper design yet and the full facilities, and all the elec- 
trical automobile shops are busy up to their top notch. Indeed 
before the ice company gets fully going without horses, it may 
wake up one morning in the near future to find all the refrigera- 
tion in the city done by liquid air delivered in little cans by elec- 
tric automobiles as dainty as those that Gorham and Altman are 
using for their bonnets and jewelry. 


Some Remarks on the Pertormance of Electrical 
Apparatus on Shipboard During the Late 
War with Spain.’ 

BY F. W. ROLLER. 


addressing the Society this evening let me preface my re- - 


N 
I marks with the statement that much of what I shall have to 
say is based on hearsay evidence as is necessarily the case, but 
that the opinions of the numerous other officers with whom I 
have spoken on the subject seemed to agree so well that I believe 
you may take the conclusions as generally correct. 

In the first place we will divide the electrical appliances that 
we had into two different classes and compare them. The first 
of these will include the indicating apparatus, such as the engine 
room and order telegraphs, speed and direction indicators, helm 
angle indicators and the range finder. All of these instruments 
are of the galvanometer type, there being a galvanometer at the 
receiving end, with its scale divided in yards range, degrees, 
revolutions or arbitrary orders instead of volts or amperes, and 
actuated by differences of potential produced at their terminals 
from the sending end. They are in consequence delicate in con- 
struction and easily get out of adjustment, but they have the ad- 
vantage of flexibility and possibility of the use of a large number 
of receiving stations, as well as the minor one of requiring inap- 
preciable amounts of energy. 

In general it may be said that their performance was not sat- 
isfactory. In some cases, say that of the range finder, the trouble 
cannot be attributed entirely to electrical reasons. In this instru- 
ment, where we in reality measure the altitude of a triangle from 
the known base line (the distance between the two telescopes), 
and the angles adjacent thereto (those made by the telescopes 
with the base line when bearing on the target), the base is so 
very short in comparison to the other two sides, that unless the 
glasses are very carefully trained and the whole apparatus is in 
perfect adjustment, a very considerable error will arise. It is 
easy to see how large this error may be when we know that the 
glasses could only in the most advantageous cases be placed as 
far as 300 feet apart, and that the minimum distance from the 
target that it is likely that they will commence to be used at is 
3,000 yards, the altitude is here thirty times the base. In addi- 
tion to this I understand that the device in several cases proved 
to be unable to withstand the concussion of the great gun fire. 
Under the circumstances it is natural that its use should have 
been largely abandoned and instead the secondary battery used. 
With the great rapidity of fire of this, it was easy to take a large 
rapid-fire gun, load with common shell, estimate the distance by 
eye, run up the sights for that and fire. If a hit was made, that 
was the range. If not, the shell would be seen as it struck the 
water, the sights readjusted accordingly and, the gun having been 
reloaded in the meantime, another shot taken. It was rarely 
necessary to make more than two or three trials of this kind 
before the range was had to a nicety, and then the main battery 
could be opened up. 

But let us return to our subject of the instruments. They had 
another feature that contributed to their lack of success, which 
was the difficulty of locating any derangement that might arise. 
The men were used only to mechanical devices and a fault that 
could neither be seen nor detected by the ear, seemed to them 
most mysterious, outside of the fact that the testing even when 
understood was none too simple and was rendered still more diffi- 
cult by the surrounding conditions. As a consequence but few 
troubles made them disgusted, and the instruments got the repu- 
tation of being far worse than they were. 

There is one other class of electric device that can be said to 
fall in this first class in that it employs currents of small strength. 
This is the electric firing arrangement that was used on some of 
te ranid-fire ons. But few of the shins are fitted with this. 
The “Nashville” was one, and although we had, on the whole, 
the moct satisfactory results from it, two or three of the others 
had, I understand, some trouble from miss-fires, This. however, 
was undoubtedly due to the low battery power furnished to set 
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off the primers, there being a little case holding three small sized : 


dry cells secured to the gun mounts, which were supposed to: 


give all that was required., They did give it, as a rule, but dry 


. 


batteries are not any too reliable any way, and standing exposed. 
in a metal case to the intense rays of the sun, day in and day out,:: 


did not tend to help them any. A more powerful type of cell 


would undoubtedly render them perfectly certain in their action, ' 


but that they will be permanently retained. 
Leaving now our first general class we come to class number 
two. 


and as the breech plugs fitted for electric firing are far more ° 
simple mechanically than the other types, there is little doubt : 


This includes all appliances requiring considerable amounts ° 


of current for their operation and takes in the incandescent 


lamps, the searchlights and the motors. 
It may appear strange that special stress should be laid here on 


the incandescent lamp as its advantages seem obvious, but it is~ 
of extreme value in many ways that are not so apparent at first 


glance. If we take the easy control of all the lights from a cen-: 
tral point for instance, here alone is a point of the greatest im- 
portance. On a regular man-of-war all of the lights that are out 
of sight, and those necessary for the operation of the guns at 
night (which are fitted with shields to obscure them), are grouped 
on a common “battle circuit ;” so that under war conditions all of 
the other circuit switches may be opened at sundown with the 
perfect assurance that after that there will be no glimmer of light 


to betray the vessel’s position. On the auxiliary vessels that we - 


had there was no such provision with the consequence that in 
spite of the vigilance of the officers they were bound to be found 
sooner or later with an unauthorized light going somewhere. 

It was easy then to see them at quite a distance and an enemy’s 
ship would have had a great advantage over them whether she 
was chasing or trying to slip by. Another place where the elec- 


tric light was practically indispensable was for the night signal 


work. 

The regular ships were, of course, fitted with our standard 
“Ardois” sets, which consist of a string of five lanterns, each 
half clear glass and half red, inside of each of which were two 
lamps either of which could be lit independently, and, by means 
of a keyboard, the different combinations that formed the signals 
made. These were always ready, and it was but a second’s work 
to flash the private signal at any craft that was deemed suspicious 
before betraying your own position too markedly by turning on 
the searchlights, or going further and opening fire. The other 
ships had to have a number of ordinary lanterns ready lit, con- 
cealed from observation, which they would bend on a pair of 
signal halliards and hoist when they had a communication to 
make; an operation requiring considerable time. That this time 
element was important is illustrated by an incident which came 
under my observation while on the Havana blockade in the early 
part of the war. There the captain of one of our auxiliary ves- 
sels fired on another one of them one night, fortunately discover- 
ing his error before any harm was done. He explained his action 
the next morning by stating that he only saw the other craft when 
she was very close to him and thought that she was something 


» trying to get in; that that was “no time for signals where he had 


all that lantern business to go through, so he fired first and asked 


questions afterwards.” 


We now come to the second device in our class two, the search- 
light. The value of this was proven beyond all possibility of 
doubt in this war; not only was it valuable, but I think we can 
go much further and say that if it had not been for it there isa 
strong probability that the war would not even yet be over. We 
learned afterwards that at Santiago, leaving aside the practical 
certainty of night attacks from the harbor of the enemy’s torpedo 
boats, which would have stood an excellent chance of success, 
Cervera had fully determined to make a night dash to escape. 


This was rendered an impossibility by the searchlight beams that — 


were kept on the harbor entrance the night through, which made_ 
the place as light as day for the ships that were behind the lights 
and simply dazzled the eyes of any attempting to get out, render- 
ing the navigation of the tortuous channel exceedingly hazardous, 
and making shooting practically impossible for them. In conse- 
quence, he found it on the whole, better to make his trial in day- 
light—with the well known result. Ifa night run had been feasi- 
ble owing to the lack of the searchlight, there is a strong prob- 


ability that the maioritv at least of the Spanish shins would have 


got awav clear, and if they had succeeded in making Havana, 


their dislodeement and the canture of the town would have been: 


a prohlem of a far different and more difficult nature, An illustra- 
tion of the power of the searchlight may be of interest. Of 
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course, for the purpose of “picking up” an object they are of little 
use, beyond a distance of two or perhaps three miles, but the light 
is visible at far greater range. I have more than once when off 
Havana seen on the clouds the reflection of the searchlight that 
was mounted on the fort at Key West, a distance of over eighty 
miles, and not only that, but have-been able to follow the course 
of the beam as it swung from side to side. Anticipating a query 
to that effect, I will say that I do not know of any attempt made 
to communicate with our vessels by this means. 

The last of the power-consuming class, the motors, I have con- 
cluded, not to enlarge on, as you ate probably all familiar with 
their performance, from reading the papers.. The motors for am- 
munition hoists, turret training, ventilating fan driving, and, in 
some cases, steering gear, gave results so far more satisfactory 
than any other method of control and operation that their con- 
tinued use is firmly established. The few failures that occurred 
were far less in number than those of their steam-driven equiva- 
lents and were even then in most cases traceable, more to the lack 
of familiarity of the men with their apparatus than to any in- 
herent defects of the apparatus. It is needless to go into this any 
further. 

_As a result of the foregoing, I think we may fairly conclude 
that in general the devices that are included in class number one 
are as at present installed of questionable utility, but that class 
two was:an unqualified success and a monument to the engineer- 
ing ability of our electrical profession. 


The Education of Electrical Apprentices and 


Journeymen.’' 


BY ARTHUR A. HAMERSCHLAG. 
ap HE old world has given us excellent mechanics through its 
apprenticeship system. Unfortunately even in those coun- 
tries that system is dying out. This country has never had a well- 
developed apprenticeship system, and to-day it has almost en- 
tirely disappeared because of the peculiar restrictions placed 
thereon by the unions and associations and the centralizations of 
the work under single financial heads, paying men by the hour or 
day, and whose employés shift from place to place as the 
demand for their services varies from busy to dull times. In 
fact, to-day the apprenticeship system is almost impossible for 
financial and other reasons, so we must devise some other means 
of educating the youth who wishes to enter the electrical field. 

It is true that three or four of the largest electrical concerns 
do apprentice young men, but the number is comparatively 
small, and it requires considerable influence to secure such in- 
dentures. The number of applicants is, however, out of all pro- 
portion to the number that can be accommodated, and such open- 
ings are almost entirely out of the reach of the vast majority 
because of isolated locations. 

Electrical work as a trade and as a profession is now under- 
going the same trials and tribulations regarding the educational 
means that other trades and professions have undergone in the 
past, except that the problem in the electrical industry, owing 
to its rapid growth, is of vastly greater urgency. Because oi 
this growth along scientific and mechanical lines, improvements 
succeed improvements so rapidly that what was considered good 
practice yesterday becomes obsolete and defective to-morrow. 
The men, or mechanics, who but a few years ago handled cleats 
and moldings in wiring, are to-day asked to use iron pipe and 
conduit, requiring totally different tools, materials and methods. 
And where do these men acquire the efficiency and facility for 
this work? They acquire it in the crudest and most un- 
economical method possible, by experimently using their em- 
ployer’s material and at his expense in the time during which 
he is compelled to pay for skilled labor. These improvements 
certainly result in the loss. of journeymen’s efficiency, and in 
“rule of thumb” mechanics. 

This type of mechanic is to be found in all trades, and some- 
times he is exceptionally skilled in his work, and thus causes 
a tendency on the part of employers to desire more men like 
him, especially when he is placed side by side with the so-called 
theoretical mechanic who lacks the skill. 

The fallacy of this reasoning is at once apparent when the 
“rule of thumb” mechanic comes in competition with the well- 
grounded and educated mechanic who possesses an equal amount 
of skill. Then the efficiency of the latter is so much greater 
that there can be no comparison. 


1Abstract of a paper presented before the American Institute of Electrical 
Engineers, | 
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Oftentimes we meet men with such a vast preponderance of 
theoretical training that it has removed the inherent practical 
skill, and this type of journeyman is almost useless when judged 
from the working standpoint. This latter condition is not a 
rare one by any means, and just a few words concerning it may 
be appropriate. 

A glance over the list of our numerous educational institutions 
causes us to feel proud of our achievements in this line. In al- 
most every settlement or city throughout the country some 
school, college, or university is supported upon as lavish a scale 
as one could desire. Endless seem the opportunities which the 
young American has to acquire the learning and higher educa- 
tion which are prized and cherished in the world to-day. We 
have schools for every conceivable purpose. We have colleges 
and universities for every profession, and we have technical in- 
stitutions almost unmatched in efficiency. But we have only 
a very few practical trade schools, and for the education of elec- 
trical mechanics fewer still. And yet, in which field can we 
utilize, at present and in the future, the greatest number of 
skilled men in the engineering branch or in the skilled labor 
branch? The answer must obviously be in the latter. Still par- 
ents will persist in sending their children, regardless of their in- 
herent qualities, to the colleges and universities to master a pro- 
fession without giving a thought to the field in which their fu- 
ture labors must be conducted, without considering the compen- 
sation they will receive. And what is the result? There can be 
only one general reply. 

After years of study and much money spent in acquiring the 
profession and an early association with children of wealth and 
refinement, the born mechanic becomes ruined for the sake of 
experimenting for a genius, or a great engineer. The field for 
mediocre engineers is just as narrow and confined as it is for 
the mediocre artist, the compensation for his labor is equally cur- 
tailed, and as a result when the young man is thrown on his own 
resources he must suffer that genteel poverty which his train- 
ing in refined circles has bound him to. He can no longer look 
with pride at the work of his hands, and his brain power being 
but of the average, he suffers acutely, and eventually becomes 
neither an excellent mechanic nor an excellent engineer. 

Each year the colleges and universities are sending into the 
world large numbers of young men, who, after years of work, 
take the title of “electrical engineer.” How many of these will 
ever have an opportunity to do any genuine electrical engineer- 
ing? How many of them are destined never to earn, in the elec- 
trical line, $1,000 or so a year, the pay of a skilled mechanic? 

For every single opening for an electrical engineer there are a 
hundred openings for the skilled journeyman, and for every sue- 
cessful engineer there are a hundred successful journeymen. 

And to be a journeyman does not mean to be debarred from 
engineering. 

Who have made the notable inventions? Who have carried 
out the greatest engineering problems? Not the trained engi- 
neer, but the journeymen who have started at the bottom, and 
by their individual efforts raised themselves to the highest level. 
“By their deeds ye shall judge them” is true of men, whether 
they have been educated up to a high standard or not, and self- 
training is often the more effective. 

The compensation for skilled electrical labor such as journey- 
men bring into the market, has been on the increase; it will 
continue to increase, and in an unfair degree, unless those who 
are the employers do not think in time of a method of supplying 
the increasing demand, or of making the labor which is offered 
worth the increase in results achieved. 

Every new electrical equipment, each railroad equipped elec- 
trically, and each industry which depends on electricity is taking 
some of our skilled men from the open market and retaining 
them permanently and confining their energy to maintaining 
such equipment. 

Whence will come the men to replace these defections? Has 
no one a solution to offer as to the best way of replenishing the 
supply? 

Many methods of solving this problem have been tried, some 
of them without proper consideration of the case. 

Some have been the education of journeymen in other trades, 
such as carpenters, draughtsmen, etc., by means of actual ex- 
perience during their employers’ time, a poor means at best, and 
which places the burden directly on the shoulders of the em- 
ployers, while the resulting mechanic leaves much to be desired 
in all round efficiency. 

Oftentimes young men, imbued with the desire to be electrical 
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artisans, attend in a desultory fashion popular lecture courses, wit- 
ness a few experiments in static and galvanic electricity, and find 
them of such interest that, even though they possess little or no 
qualifications, and have been educated and trained for other lines, 
they determine to make electricity their life work. Their meth- 
od of securing the necessary instruction is usually a so-called 
apprenticeship in a shop manufacturing some article, which in 
itself gives them comparatively little instruction, and which 
makes them eventually skilled in head work, without giving them 
any breadth of training, and merely enables them to fill the po- 
sition of a slim, automatic machine. 

Sometimes they read electrical lectures and trade papers, in 
many instances finding themselves very much at sea, because of 
the technical character of the papers and articles which their 
previous training has done nothing to enable them to understand. 

Sometimes as a final resort they become recipients of the train- 
ing offered by correspondence schools, and these schools are cer- 
tainly gathering an ever-increasing clientele, which their merit 
justifies. 

In very rare instances they attend by far the best and most 
modern form of securing this training, and that through the 
trade school. There are, however, so very few of the latter in- 
stitutions in spite of their acknowledged merit, and they are so 
little known that only a very small percentage of the number who 
wish to become electrical craftsmen can reap their benefits. 

The superiority of the trade school for educating and equip- 
ing young men for trade work is so vastly superior to any 
other form of acquiring the result that to it in the future must 
we look to solve this very serious problem. Foreign countries 
have realized this fact for many years and profited by it. Is 
it not time that this progressive country began to realize it also, 
and to stimulate and support such institutions? They certainly 
are bound to spring into existence, and those that exist and have 
an honorable record are bound to improve that record, and it is 
but a question of time when intelligent thinkers must give them 
their proper place and dues. 

It has been my good fortune to have been connected with 
trade schools for some years, notably with the New York Trade 
School, St. George’s Evening Trade School, of New York, 
and the Highland Falls Trade School, of Highland Falls, 
N. Y. They have taught me a lesson which I hope to profit by 
in the future, not alone concerning the electrical industry, but 
concerning many trades. It is a lesson, however, which applies 
in an equal measure to them all: And it is that trade schools 
have an equally high aim and purpose as that of any educational 
institution in the country. That the field which they cover can- 
not be covered in any other way, and if they were accorded the 
same support and encouragement by the fraternity and public 
that other educational institutions receive, their effect and benefi- 
cent influence would be as widespread, if not felt in even a greater 
degree, because of the class which they aim to assist. 

It seems strange to me that trade schools should be subject 
to such marked indifference by the employers and to such in- 
tense persecution and criticism by the fraternity which they aim 
to assist, merely because of the possible future competition their 
graduates will cause when they have come to the journeymen’s 
estate. 

Was there ever a scientific institution aiming at higher educa- 
tion, a medical college, a law or an art school, but received the 
support and indorsement of the leaders of the respective pro- 
fessions if its object was not to make money but to benefit the 
respective branches? 

Are the prominent lawyers, physicians, artists or the men of 
any other profession less free from the thought of future com- 
petition than the journeymen and the employer that the latter 
should be found wanting in that which tends to advance his pro- 
fession? 

The governing societies, the trade associations, the employers’ 
associations must see the wisdom of the trade schools eventually, 
and when they will realize the necessity for them, and be com- 
pelled to support them, then, indeed, will they see the error of 
their ways. 

A society like the American Institute of Electrical Engineers, 
whose members comprise a very large number of the engineers 
engaged in electrical enterprises, can do much to bring this prob- 
lem before the men of their line, and can materially assist in a 
solution of this problem of so much importance to the welfare 
of the electrical industry. The youths of the country, imbued 
with the desire to become electricians, will force their way in, 
and the inevitable is bound to occur. These young men will 
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eventually enter the field of their choice. Why not help then 
and encourage them to enter under the best conditions and high- 
est possible standard, instead of leaving them to drift in, un- 
equipped, inefficient and lacking in essential requirements. Is it 
not best for them to live up to the studies exacted of skilled arti- 
sans in other lines, so that they cannot only become self-reliant 
and successful but reflect credit on the fraternity to which they 
have given their allegiance. 

Trade schools have in the past done much to assist young men 
to acquire the rudiments of trades in other lines. They have 
tended to raise the standard of the individuals styling themselves 
helpers and journeymen by determining the capacity of the be- 
ginner, and they have put the highest premium on skill and ef- 
ficiency. 

What I wish to impress most seriously on my hearers is that 
this question of educating apprentices and journeymen bears a 
vital and urgent relation to the future success or failure of an 
industry in which we all feel commendable pride. 

The New York Trade School, owing to the farsightedness and 
philanthropy of its founder, Col. Tylden Auchmuty, has been in 
the field to remedy this coming dearth of skilled mechanics and 
the crowding out of our home industries of the native born 
American workers by foreign skilled labor. Aided by the munifi- 
cence of Mr. J. Pierpont Morgan and other gentlemen, it has 
been able to broaden its scope until to-day it ranks as the pioneer 
and largest trade school in the country. With its six thousand 
graduates it has demonstrated its utility and shown the way to 
those who wish to follow. 

Three years ago it took cognizance of the electrical situation, 
and immediately inaugurated a thoroughly practical course for 
electrical workers, which became at once an assured success, 
filling the class room to its fullest capacity and having a wait- 
ing list of young men eager to enter the classes. 

The first year the class numbered thirty-two. The second year 
a larger department was inaugurated, and fifty were accommo- 
dated, and still the waiting list continued to be as large. This 
year fifty are again at work, and fully that number were turned 
away. The course is thoroughly practical, because nothing is 
taught which is not done by the students themselves, and tested 
and proved before acceptance. I have appended a list of the 
various operations taught which will show how broad and effec- 
tive the course is. This year a course for journeymen workers 
in the form of practical lessons will be inaugurated. Its success 
is problematical, but should it show any signs of growth and 
interest it may lead to future results which cannot fail to be of 
interest to the whole electrical fraternity. 

(The lecture was accompanied by numerous lantern slides il- 
lustrative of the school.) 


Igniting Bunsen Burners. 
BY HENRY V. PARSELL, JR: 
HER is another Bunsen burner lighting rig which, though 
similar to that described by Mr. Cravath, differs from it 


in some details. Our laboratory, being in a private house, is 
provided with a battery and spark coil, of which one pole is 
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PARSELL’S METHOD OF IGNITING A BUNSEN BURNER. 


connected to ground. The retort stand, a universal support, is 
grounded, so that on touching any part of it with a wire brush 
attached to the gas lighting wire the gas issuing from the burner 
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may be ignited. Sometimes a burner is used with the paiat 
cleaned from its base so as to connect in that manner. 

The only advantage claimed for this method is the absence :f 
any danger of receiving as severe a shock as the breaking of 
an inductive resistance on a 110-volt cirucit must produce. 


——. 


A Curious Engineering Criticism. 


A FRIEND recently sent us the folowing interesting little 
story, which again demonstrates the old adage that “‘a little 
knowledge is a dangerous thing,’ and shows against what odds 
and ignorance engineers sometimes have to labor. 

The indicator card shown in Fig. I was taken at the request 
of the owners of a hotel from an engine driving a 20 k. w. gen- 
erator. Why they wanted it puzzled the consulting engineer, but 
he took it for them. 

The reason appeared later. The manager of the hotel company 
wrote the engineer enclosing a criticism of the card by one of the 
directors, who evidently considered himself a “dab” at steam en- 
gineering. In his criticism he enclosed a cutting from a text- 
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A CURIOUS ENGINEERING CRITICISM. 


book, Fig. 2, showing an “ideal card,” with his own notes thereon 
and returning the actual card, Fig. 1, also with his remarks 
and the following gem of a critique: ‘Your cut-off is about + 
it should be 4%. Your exhaust is too early (due to high press- 
ure), by which you lose 19 pounds of steam, unless part of it is 
used for heating; even then it is not the best economy. It should 
be about 6 pounds of steam lost at exhaust. Due to cut-off and 
exhaust, compression loses too much work. Revolutions should be 
about 320 per minute. Engines too large for work they are doing. 
Mean pressure is too high. Bring it down to 65 pounds; that will 
lengthen the cut-off and give more economical results, and a bet- 
ter card should be shown.” 

The drollest thing of all is that the manager of the hotel com- 
pany, we have reason to believe, paid $25 for this effusion. 


Institute of Technology. 


A graduate’s magazine, “The Technology Review,” has just 
been issued by the recently organized Association of Class Sec- 


Massachusetts 


retaries. It is an octavo volume of 140 pages, attractive in ap- 
pearance and of the best workmanship. The cover, designed by 
Hapgood and printed on Army brown paper, is very handsome. 

The first number contains the Announcement; a photograph, 
with biographical sketch, of President Crafts; articles on ‘The 
Function of the Laboratory,’ by Professor Silas W. Holman, 
and onthe “Pierce Building,’ by Professor Eleazer R. Homer, 
the architect; reprints in fac-simile of early Institute documents 
and letters, all in the first and more general half. The latter 
half, seventy pages, is given to news of the Institute, of the 
undergraduate and graduate classes. 

Plans are shown of the several floors of the new Pierce Build- 
ing, of the first floor of the Rogers Building as now altered, 
and of the Dynamo House. There are two half-tone inserts 
and two line drawings, one by Gelett Burgess. An excellent re- 
view of Professor Holman’s recent book on ‘Matter, Energy, 
Force and Work,” is given by Dr. Goodwin. 


Clive Leh CURICIANDE LET COLT eotn Chicago, has) re- 
vived the scheme to utilize the drainage canal for developing elec- 
tric current for municipal plants. 
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Mr. Henry G. Stott. 


Rep eeN RG Ore 
the electrical engineer, 
Buffalo General Electric 
Company, whose interesting 
and important work we de- 
scribed last week, is a son of 
the late Rev. D. Stott, of 
Orkney, Scotland. He. re- 
ceived his early education by 
yrivate tuition from his fa- 
cher, then at the Watson Col- 
iege School of Edinburgh, 
and also in the public schools. 
He took the engineering 
course in the College of 
Science and Arts, Glasgow, 
now a part of the Glasgow 
and West of Scotland Tech- 
nical College, and for three 
years gave especial attention 
to electrical engineering. 
Following *this course of 
study, he was with a local 
central station company in Glasgow for a few months. Through 
the friendship that existed between Mr. Stott and Prof. A. Jamie- 
son, of the above college, he was appointed assistant electrician of 
the Anglo-American Telegraph Company’s cable ship “Muinia,” 
under the well-known Captain Samuel Trott. He remained with 
this company four and a half years, and then realizing that a 
much greater opportunity than he could hope for in the field of 
telegraph was opening in the lighting and power transmission 
fields, he resigned, and accepted a position with the Brush Elec- 
trical Engineering Company, of London, England. After a year 
with them, spent principally in their central station in Bourne- 
mouth, England, he left for Madrid, Spain, as one of the engi- 
neers for the contractors erecting a central station, engines, boil- 
ers, generators, underground cables and installation work. After 
this plant had been turned over to the Spanish company he re- 
turned to the Brush Company in London, Eng., and was engaged 
on underground cable work, etc. From London, Mr. Stott pro- 
ceeded to New York, and was immediately engaged by Mr. C. 
R. Huntley, a shrewd judge of men, to put in the first underground 
cable used in Buffalo. The greatest testimony to Mr. Stott’s 
ability as an electrical and mechanical engineer is found in the 
fact that while this engagement with Mr. Huntley was only for 
three months, he has been retained in his highly important posi- 
tion for seven years and three months. Mr. Stott’s practical experi- 
ence in electrical and mechanical work covers the years 1885 to 
1898, not counting the three years’ college training. His work 
in the plant of the Buffalo General Electric Co. is ample evidence 
of his skill in his profession and of his familiarity with the latest 
developments of its engineering. Mr. Stott is a member of the 
American Institute of Electrical Engineers. 


Mr. H. G. Stott. 


Mr. Albert A. Cary. 


Mr. Albert A. Cary has recently opened an office at No. 95 
Liberty street, as consulting mechanical engineer, making a spe- 
cialty of all branches of steam plant work and also developing 
testimony for lawyers and clients in legal proceedings. During 
his six or seven years with the Abendroth & Root Boiler Co., 
as engineering manager, he was constantly called upon to handle 
almost every problem connected with the use of steam, as well 
as the designing of steam plants in all their details, even to the 
complete power house; also the drawing of specifications and 
finally the testing of such plants to prove their fulfilment of guar- 
antees, etc. 

He has claimed, quite properly, that by feeding practically pure 
water to a boiler and by obtaining a perfect combustion of fuel 
in the furnace, the highest possible economy will result in the 
generation of steam. On these lines he has made an extended 
study of the purification of water for boiler (and other industrial) 
purposes, and his writings on this subject are doubtless familiar 
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to-many of our readers. His.position in work of this kind -is 
purely that of a consulting engineer, and in this he-is associated 
with one of the best\known firms of chemists inthis country. He 
offers ‘no special boiler compounds or: apparatus to a client, but 
is very familiar with nearly all of these on the market, both in 
the United States and abroad. 

In a new power plant, where there is more than one available 
source of water supply, he is prepared to make a careful determ- 
ination of the best water to be used and will drive test wells, if 
needed, and report upon the advisability of this source of supply. 

Mr. Cary has also designed and built a large variety of furnaces 
adapted to burn all kinds of fuel; his former connection with the 
steel business having made him thoroughly familiar with special 
furnace construction. He is also well acquainted with most of the 
special patent furnaces and stokers on the market, having made 
boiler tests with many of them in operation, including the use of 
all kinds of fuel in many sections of the country. 

For general consulting he is associated with a number of lead- 
ing specialists in the various branches of engineering work; with 
the object of giving clients the advantage of the best advice avail- 
able in other fields as well as in his own. 

After considerable experience with the engineering end of legal 
cases, Mr. Cary is prepared to serve lawyers and clients with 
such assistance as will relieve them of much of the care con- 
nected with the preparation and conduct of such cases. His 
methods are somewhat new in this work, but he looks for good 
results by applying engineering and commercial ability to obtain 
them. 


Prof. Graham Bell Home from Japan. 


Prof. Alexander Graham Bell, the world-renowned inventor 
of the Bell telephone and promoter of the “teaching of speech to 
the deaf,” arrived here yesterday, says the San Francisco “‘Chron- 
icle’” of Dec. 28, on the steamship China with his wife and two 
daughters. He has been in the Orient for three months, during 
which time he traveled for several weeks in Japan. Prof. Bell 
is at the Palace, but will leave before the end of the week for his 
winter residence in the national capital, where he has a large 
scientific laboratory. Immediately upon his return to Washing- 
ton he will read before the National Academy of Sciences a per- 
sonal memoir dealing with his experiments and extensive ob- 
servations in aerial navigation. He believes that airships will 
be successfully operated. 


Another Fern from Szczepanik’s Garden. 


Szczepanik, the Polish schoolmaster who invented the fern- 
schr, which enables one to see an object in its natural colors 
a great distance by means of an electrical device, announces 
that he has invented an apparatus operated by a beam of light, 
which he has applied to exploding bombshells. 


Inquiry. 
If W. J. C., of Buffalo, will send us his full name and address 
we will be glad to answer his inquiry.—Eds. E. E. 


MR. W. O. KLEINE, city electrician, Cincinnati, O., pro- 
poses to use a portable electric light plant in the city sewers. 
Gasoline from dye factories percolates into the sewers and 
causes explosions owing to the present use of torches. 


FRANK ADAM ELEC. CO. has been formed at St. Louis, Mo., 
with a capital stock of $25,000, to make electrical appliances, by 
F:; Adam, F. B. Adam and L. M. Adam. 


Fire gah as CA. ox. iy a 


MRS. BLOOMFIELD MOORE, the clever, eccentric and 
wealthy Philadelphian who backed Keely so strongly, has just died, 
from grief at his death and want of success, it is said. She be- 
lieved in him to the last. A curious discovery has just been made 
of a large globe under Keely’s workshop, with nipples and pipes 
leading to the laboratory. Various plausible excuses and reasons 
fer its existence are ‘offered. 
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The Siemens and Rotth Method for pens 
Dynamo-Electric Machines. 


G bares method is embodied in a patent just issued to Ganee 
Wilhelm von Siemens and August Wilhelm Hugo Rotth, of 
Berlin, Germany, bearing the U. S. patent number 616,979, and 
which they have assigned to the Siemens & Halske Electric Co., 
of America. The invention, which is described and illustrated 
below, relates to novel means for cooling dynamo-electric ma- 
chines by effectively directing air against the heated surfaces of 
the dynamo for the purpose of reducing its temperature. The 
inventors have made careful investigations along this line and 
have found that in many types of dynamo-electric machines 
wherein ventilation has previously been employed, comparatively 
poor results have been attained even when securing the move- 
ment of large quantities of air through the ventilating-openings 
of the machines. Experiment has demonstrated that greater effi- 
ciency is secured by the movement. of a comparatively small quan- 
tity of air past the heated parts, if properly directed against the 
same, than is attained by ordinary methods when very large quan- 
ties of air rush through the openings in the dynamo-electric ma- 
chine. It is highly desirable that each of two requirements be > 
met in order to secure the best results. First, the air must be 
conducted directly against the heated surfaces of the machine 
which are to be cooled, and arrangements preferably are provided 
whereby a comparatively large surface of metal may be exposed 
to the currents of air, and, secondly, the air-currents should be 
forced with great rapidity past the surfaces to be cooled, and by 
imparting to currents a whirling motion a very much greater 
amount of heat is taken up thereby, in view of the limited surfaces 
of the parts exposed, than is otherwise attainable. In this inven- 
tion comparatively narrow air-channels are provided which limit 
the flow of air to a relatively small column, combined with means 
for securing a high velocity of the air moved past as great an 
area as possible of heat-radiating surface in the field-magnets 
and armature of a dynamo. The dynamo-electric machine used 
in describing the invention, contains a suction-fan mounted upon 
the shaft of the armature and rotating within a partially-closed 
chamber, which is adapted to draw air from the opposite side of 
the machine through comparatively narrow air-passages, which 
are constructed in whole or in part to secure a rotary movement 
of the air. Corrugated sheet metal is employed to increase the 
radiating-surface, if desired, and a diaphragm provided except at 
the central opening prevents the dispersion of | air- currents oy 
ing through the machine. 

Having reference to the illustrations, Fig. « I is.a side view of 
the dynamo, partially broken away and in section, Fig. 2454 
vertical sectional view on line 2 2 of. Fig. I. 

The machine is a four-pole dynamo having its right side de- 
veloped to form a suction air-fan which is adapted to move the 
air rapidly through the dynamo from side to side in air-passages 
especially provided for it. 

The circular frame a carries the four poles b of the dynamo, 
the armature c being rotatably mounted upon the shaft c’, rotating 
within laterally-extending arms a’ of the frame. Upon the right 
side of the machine (see Fig. 2) are mounted the blades d’ of 
the suction-fan d, which rotate in a partially closed chamber d’. 
This chamber is formed by the outer diaphragm é, which is se- 
cured to the frame of the machine, and the inner diaphragm co 
wherein is provided a circular opening f’ approximately the size 
of the armature. Upon the right- hand side of the frame are 
provided the peripheral openings e’, which serve as discharge- 
outlets for the air. The field windings are provided with enclos- 
ing sheet-metal casings g, which extend from side to side upon 
the adjacent faces OE the same and conform to the armature 
opening of the machine. Between the field- windings and the 
casings are provided corrugated sheet-metal strips g’, which en- 
gage the windings and increase their heat-radiating surface. The 
commutator of the machine and the armature are provided with 
lateral openings h k, through which the air readily passes from 
side to side. In the openings k, provided through the laminated 
core of the armature, are disposed the spiral metal strips k’, 
which impart to the air flowing through the openings a rotary 
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motion and direct the same intimately upon the exposed. surfaces 
of the armature-core. 

In Fig. 2 is illustrated by means of arrows, the flow of air-cur- 
rents, which are forced through the machine with great rapidity 
from side to side when the dynamo is in operation. I1t will be 
seen that all parts of the machine that are liable to become heated 
have directed against them in the most efficient manner quantities 
of air proportionate to the velocity with which the armature ro- 
tates, and the field-magnets and the armature will accordingly 
be maintained comparatively cool by small quantities of air, which 
follow the conformation of these parts. The radiating-surfaces 
of any of the parts may be greatly increased, as indicated, by 
the use of thin sheets of corrugated metal disposed in contact 
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SIEMENS AND ROTTH METHOD FOR COOLING DYNAMO.- 
ELECTRIC MACHINES. 


with the parts, and the rotary or whirling movement which it is 
desirable to impart to the air is readily secured by the use of the 
metallic spirals k’. By employing the casings g, which conform 
to the exteriors of the fields and armature, narrow air-passages 
are provided which force the air into intimate contact with the 
respective parts, and, in connection with the diaphragm f, the 
movement of inefficient quantities of air between the widely-sep- 
arated parts is prevented. The armature, which is particularly 
liable to heating, is provided with means for ventilating the same, 
since its core-openings constitute a central passage-way for the 
air drawn through the machine by means of the fan, and its pe- 
tiphery is likewise in constant engagement with rapidly-flowing 
currents of air, which take up the radiated heat. 

It is sometimes found in the use of the invention that the air 
of the dynamo-room is not sufficiently cool to secure the best 
results, and the inventors have frequently found it desirable to 
take air for ventilating purposes from the exterior or a cooling- 
chamber in order to secure the necessary radiation of the heat from 
the dynamo. It is obvious that the air may either be forced or 
drawn through the machine, and the fan d may, if desired, be con- 
structed to drive the air through the machine in the manner de- 
scribed instead of operating upon the principle of suction, as is 
set forth above. Highly satisfactory results may be obtained by 
connecting the ventilating-chamber d with the chimney of the 
power station, and in some instances sufficient draft may thus be 
obtained to secure the entire flow of air necessary for the purposes 
of cooling the dynamos. 


Exports of Electrical Material from New York. 


The following exports of electrical material were made from 
the port of New York for the week ending Jan. 3: Antwerp, 46 
packages electrical material, $2,849. Brazil, 8 cases electrical 
material, $341. Cuba, 84 cases electrical material, $2,292. Copen- 
hagen, 1 case electrical material, $36; 4 cases electrical machin- 
ery, $800. Ecuador, 10 packages electrical material, $76. Ham- 
burg, 101 cases electrical material, $7, 3590. Havre, 104 cases 
electrical material, $4,537; 13. cases electric motors, $1,300; 9 
cases electrical machinery,. $241. Hayti, 1 case electrical ma- 
terial, $45. London, 56 cases electrical material, $2,500; I case 
electros, $22. Liverpool, 41 packages electrical material, $1,726. 
Mexico, 27 cases electrical material, $705. Newfoundland, 1 
package electrical material, $19. Newcastle, 12 cases electrical 
material, $1,000. Nova Scotia, 80 packages electrical material, 
$53. Peru, 5 cases electrical material, $77. Porto Rico, 3 pack- 
ages electrical material, $22. Rotterdam, 1 case electrical ma- 
terial, $141. Rome, I case electrical material, $75. Southamp- 
ton, 35 cases electrical machinery, $782; 37 cases electrical ma- 
terial, $1,424. U.S. Colombia, 4 cases electrical material, $120. 
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A Mammoth Power Plant for Everett, Wash. 


A special dispatch from Everett, Wash., of Jan 8, says: J. D. 
Rockefeller’s representatives are planning the erection of a mam- 
moth electric plant to operate a railroad and factories there 
which Rockefeller controls. Among these are the Everett and 
Monte Cristo Railway, 65 miles long; mining machinery and 
concentrator at the Monte Cristo mines, a paper mill, nail works, 
a smelter, and a city lighting plant. Power for these is now pro- 
duced by steam at large expense. It is found that by using elec- 
tricity enough saving can be made to pay for the electric plant 
in three years. Engineers employed by Rockefeller’s agents have 
made surveys along Stillaguamish River, finding a good dam 
site at Granite Falls. This dam will furnish water power gen- 
eration for all the electric current required. It is believed that the 
Westinghouse system will be used similar to that which Chicago 
men are installing at Snoqualmie Falls. 

The Everett and Monte Cristo Railroad has not been operated 
since it was partly washed out in Stillaguamish Canon, fourteen 
months ago. The destroyed portion has been located on higher 
ground, and arrangements made to rebuild. 

This will cause the resumption of operations at the Monte 
Cristo mines, which were bonded to Rockefeller, who has just 
obtained absolute ownership. The line, together with the Everett 
industries named, will pay handsomely when operated by electric 
power. 


A Sweeping Consolidation of Arc Carbon 
Interests. 


A special dispatch from Chicago, of Jan. 9, says: Attorney 
Arthur J. Eddy has announced that a deal has been practically 
closed whereby the big carbon manufacturing concerns of the 
United States have been consolidated under the name of the Na- 
tional Carbon Co. New Jersey will be the legal home of the 
corporation, but its main offices will probably be situated in 
Chicago. The stock capitalization of the new company will be 
$10,000,000, as follows: Preferred stock, 7 per cent., non-cumu- 
lative, $4,500,000; common stock, $5,500,000; total, $10,000,000. 
The following are the names of the companies which will be in- 
cluded in the consolidation: The National Carbon Co., Cleve- 
land, O.; Brush Carbon Works, Standard Carbon Works, 
Crouse & Tremaine Carbon Co., Fostoria, O.; Thomson-Hous- 
ton Carbon Co., Fremont, O.; Faraday Carbon Co., Jeannette, 
Pa.; Phoenix Carbon Co., St. Louis; American Carbon Co., 
Neilsville, Ind.; Washington Carbon Co., Pittsburg, Pa.; Par- 
tridge Carbon Co., Sandusky, O. 

These companies include a very large part of the carbon in- 
dustry of the United States and three-quarters of the carbon 
industry of the world. In addition to the United States indus- 
tries the company will own a half interest in the Ottawa Carbon 
Co. of Ottawa, Canada, which company controls, it is said, the 
carbon industry of Canada. 

The new company assumes no debts or liabilities of any de- 
scription. It purchases the various properties upon conservative 
appraisals free of all liabilities, and it will have in the treasury 4 
working capital of $600,000. The following men will serve upon 
the Board of Directors of the permanent organization with two 
Directors yet to be named: W. H. Lawrence, president Nation- 
al Carbon Co., Cleveland; Myron T. Herrick, Cleveland; James 
Parmelee, president Cleveland Electric Illuminating Co.; James 
Humbird, president Washington Carbon Co., Pittsburg; E. D. 
Dickey, Jeannette, Pa., president of the Faraday Carbon Co.; 
Webb C. Hayes, Cleveland; J. C. Van Blarcom, St. Louis. : 

We are advised that the well known Solar Carbon & Mfg. Co., 
of Pittsburg, has not gone into the consolidation. 


Northwestern Electrical Association. 


As already announced in these columns, the Northwestern 
Electrical Association meets for its seventh annual convention on 
January 18, at the Hotel Pfister, Milwaukee, when a good attend- 
ance is expected. An excellent and varied programme of papers 
has been provided and was given in full in our issue of Dec. 29. 


KITTANNING, PA. The contract for the building and equip- 
ment of the Kittanning & Ford City Street Railway Co., of which 
Mr. F. A. Moesta is president, has been given to the Altoona 
Electric Engineering & Supply Co., of Altoona, Pa. The road is 
five miles long, running from Kittanning north to Nealton and 
south to Ford City. It is to be completed and in operation before 
May 1. 
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Switchboard for the R. G. Dun Building, New 
York City. 


HE switchboard illustrated herewith was manufactured and 
installed by F. A. LaRoche & Co., 13th and Hudson streets, 
New York City. It is 20 feet long by 7 feet high, divided into 6 
panels and raised on a marble step, as will be seen from the cut. 
The entire board is made of pink Tennessee marble, which is 
mounted on a substantial strong angle iron frame. On the front 
of the board are mounted 4o Ideal circuit breakers, and 32 of the 
La Roche self-locking hinge switches, nearly all of which are 
double throw. 

The board is probably one of the most complete working boards 
in New York City. Each circuit leading from this board is pro- 
tected with a switch and circuit breaker. The circuit breakers 
are of the well-known Ideal type, independent action, with verti- 
cal motion. On the same board there are 10 illuminated dial 
voltmeters and ammeters, which are also copper finish. All other 
metal work on the board is also highly polished and making a 
beautiful effect. 

The back of this board is equipped with three sets of bus-bars, 
arranged with interlocking devices, and at the end of each board 
is an additional panel, as will be seen on the right hand side of 
the cut, on which are mounted Thomson wattmeters. Immedi- 
ately back of this panel is another panel, which is used as an 
independent fuse board, the other end of the board being a dupli- 
cate. All fuses can be inserted with perfect ease, and without 
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manufacturers, shows in eleven months of the present year a 
value of $22,831,578, against $19,270,633 in eleven months of 
1897; $12,964,633 in 1896, and $17,413,848 in 1895. 

In all of the four great articles imported for the use of manu- 
facturers, the importations of the year for the period covered 
by the above figures have been in excess of the preceding years, 
rubber being 50 per cent. larger than in 1894, silk 50 per cent. 
in excess of 1893, hides more than double that of 1896 or 1804. 
and fibers 50 per cent. in excess of 1894. When this increase in 
materials imported for the use of manufactures is considered 
in connection with the fact that the importations of manufac- 
tures have fallen in the year just ended from, {283,000,000 in 1897 
to $250,000,000 in the present year, it will be seen that there is. 
good reason to believe that the manufacturers have been excep- 
tionally busy. In addition to this, the figures of the Treasury 
Bureau of Statistics show that the exports of manufactures in 
the year just ended will reach in round terms an average oi 
$1,000,000 a day for every business day of the year, and be in 
excess of any previous year. 


The Technique of Speaking Tubes. 


It has been ascertained that the greatest distance that a strong 
voice will carry distinctly through a straight tube without any 
branches, and in the absence of disturbing noises, is a little more 
than 450 meters. There is certain relation between the length of 
tube and its inside diameter, one of 30 millimeters being suitable 


LA ROCHE SWITCHBOARD IN DUN BUILDING, N. Y. 


danger of short circuiting the system. The board is neatly capped 
off with a brass moulding, and the workmanship on the entire 
construction of this board is the best that can be done. 


Imports of India Rubber. 


HAT the manufacturers of the United States and those de- 
pending upon them have been exceptionally busy in the 
year just ending is shown by some figures relating to the im- 
ports of manufacturers’ materials and manufactured goods just 
compiled by the Treasury Bureau of Statistics. With large im- 
portations of manufacturers’ materials and small importations 
of manufactured goods, and accompanying this an abnormally 
large demand at home for manufactures, it is apparent that 
those engaged in their production must have found constant 
occupation. 

Four great classes of raw materials are habitually and neces- 
sarily brought into the country for manufacturers’ use—raw 
silk, India rubber, fibers and hides. If the importations of these 
show a marked increase, it may be accepted as evidence of in- 
creased activity on the part of manufacturers. It is interesting, 
therefore, to compare the figures of the eleven months’ impor- 
tations in these great classes with those of earlier years. India 
rubber, of which large quantities are used by electrical and other 


for a simple tube up to 200 meters in length, but above this diam- 
eter must be increased to 52 millimeters. Tubes of much more 
than this in diameter or of less than 20 millimeters in diameter 
are not recommended, and the larger the diameter 
the stronger must be the voice and the clearer the articulation, 
words rich in vowels being transmitted more readily and long 
vowels being transmitted easier than short ones. Zinc is the best 
metal for the tube, owing to its slight elasticity, but for sig- 
nals transmitted by knocks iron covered with zinc is preferable. 
A socket joint is best, because the elbow used in collar joints 
must necessarily project into the tubes, thus causing reverbera- 
tion. The inside of the tubes should be as smooth as possible. 
Changes of diameter should be gradual, and sharp curves 
should be avoided. Tubes for speaking should bear upon mason- 
ry for diminishing vibration, while if they have to serve itor 
transmitting knocks, they should be hung freely, and the latter 
method is better for signalling to a long distance, a whistle not 
carrying far. 


BERNSTEIN ELEC. MFG. CO. has been formed under the 
laws of Maine with a capital stock of $100,000 by A. W. Putnam, 
Salem, Mass.; E. S. Gardner, Wollaston, Mass.; C. F. Langley, 


South Boston; J. T. Knapp, Roxbury, Mass.; and C. H. Tolman, 
Portland. 


January 12, 1899.] 
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‘‘New Era’”’ Gas and Gasoline Engines. 


| hay a recent issue we published a full description of a large 
central station in Paris, in which, due to small space which 
could be allotted to the machinery, gas engines had been in- 
stalled as prime movers. The high efficiency and reliability of 
this installation and those of numerous others which have been 
built in this country and abroad have shown the gas engine to 
possess advantages distinctively its own, and which place it in 
the foremost rank of prime moving machinery. 
One of the pioneer companies in this line of manufacture has 
been the New Era Iron Works Co., 54 Wayne avenue, Dayton, 
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tric spark or a hot tube, have their advantages, 
furnish either. 

The battery outfit consists of proper cells for the fluid and of 
electrodes in the cylinder, with connecting wires. When the 
electrodes are clean and have proper contact, and the battery is of 
proper strength, a spark is created at the proper time that ex- 
plodes the mixture in the cylinder. With the electric spark, the 
engine can be started in a moment, and the time of ignition 
made positive, thus producing the most satisfactory results. 

The tube is simply a piece of gas pipe closed at one end with 
the other screwed into the cylinder. It is entirely enclosed by 
a chimney, and is heated by a Bunsen burner, the fuel being 
either gas or gasoline. The flame is small, not observed, and 
entirely safe. A few minutes’ time must be taken to heat the 
tube, which the attendant can employ in oiling and cleaning up. 

The governor is of the ball type, is extremely sensitive, and 
governs the fuel entirely when the speed gets above that at 
which the governor is set. This is called a self-scavengine 
method. Under less than full load, when the speed is too high, 


the company 


35 H. P. NEW ERA SPECIAL GAS AND GASOLINE ENGINE IN AN ELECTRIC LIGHTING PLANT. 


Ohio, whose gas engine, direct connected to a generator, we 
illustrate herewith. This engine has been built for several 
years, and is now running in many different sizes in many States, 
using all kinds of fuel. 

It is of pleasing design, made heavy, strong, simple, and run 
at slow speed. Power is obtained by size and weight. It is 
built on the plan of a lateral shaft rotated by a spiral gear on 
the crank shaft, which in turn drives the governor by bevel 
gears, and operates directly on the valves by means of cams. 

The absence of rods, elbows, arms, eccentric, cranks, etc., is 
emphasized, for on these sometimes hinge much trouble whea 
adjustment is necessary from wear or otherwise. Often only an 
expert can get such parts in proper relation to each other. 

The valves are set so that they can be taken out, or ground 
in, by merely removing the nut that holds them in, without dis- 
turbing any other part. This must be done occasionally, hence 
this handy construction. 

As both methods for exploding the gas, namely, by the elec- 


the fuel valve remains closed, and only pure air is sucked into 
the engine by the action of the piston, which, in due process, is 
emitted through the exhaust valve. This serves not only to 
clean the cylinder of burnt gas left from the previous explosion, 
but tends to cool the valve and cylinder. By an arrangement 
peculiar, it is said, to the New Era, the gas valve cannot re- 
main open when the engine is at rest, and consequently there is 
no danger of flooding the engine room with gas. 

Though the cost to run a gas or gasoline engine cannot be 
given in figures, owing to the varying cost of fuel, the con- 
sumption of fuel can be stated. 

According to the company’s figures 17 to 20 cubic feet of 
natural gas per hour per horse power is required for engines 
of from ro to 25 h. p. under full load, and 12 to 17 feet on 
larger sizes. Of coal gas somewhat more will be used. Pro- 
ducer gas requires still more, but it is very cheap. Of 74 grav- 
ity gasoline one pint per horse power per hour on engines of 
10 h. p. and over. 
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The consumption is based’ on a fully loaded engine; under 
less than full load a proportionate amount of fuel will be saved. 

Avery handsome catalogue issued by the company gives 
much interesting information about gas engines in general, and 
the “New Era” in particular. The company will be glad to an- 
swer inquiries and’ furnish information. 
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New York Electrical Society. 


The 193d meeting of the Society will be held at the College 
of the City of New York, Lexington avenue and 23d street, on 
Thursday, Januaryi12, at 8 p. m., when Mr. Joseph Appleton will 
lecture on “Latest Progress in Storage Battery Installations.” 
The lecture will be illustrated by slides, photographs and dia- 
grams showing the most recent development in storage battery 
application to central lighting stations, railway and power plants 
with different methods of operation and control, battery sub- 
stations with rotary converters, office buildings with electric ele- 
vators and isolated plants, etc. After the lecture a visit will be 
paid to the storage battery power sub-station of the Metropolitan 
Street Railway Company at the foot of West 23d street, where 
will be seen in operation a large railroad battery equipped with 
booster and all appurtenances. Attendants will be on hand to 
explain the construction, and give complete information concern- 
ing the use of this modern adjunct to railway power work. 


National Electric Light Association. 


Secretary George F. Porter writes as follows:—The twenty- 
second meeting of this association will be held in this city on 
the 23d, 24th and 25th of May next. Headquarters will be the 
Murray. Hill Hotel, Fortieth street and Park avenue. Hotel 
rates will be: on the American plan, from $3.50 per day up, and 
on the European plan from $1.50 per day up, according to loca- 
tion of room. 

The Electrical Exhibition Company will hold an exhibition in 
Madison Square Garden during the month of May, under the 
auspices of the Association and in connection with the meeting. 
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A Year Well Begun. 


The conditions for active business with which the year ended 
have naturally continued into the New Year, and bid fair to en- 
dure, as indicated by the fact that the total bank clearings on 
January 4 exceeded the single heaviest day ever reported before 
in New'York. The state of trade is also very cheering, iron and 
steel being aggressively strong, exports large, and the spring 
openings favorable for unusually heavy demands. Railroad earn- 
ings continue to break records. Collections are reported good. 

The stock market during the week was reactive, as might have 
been expected, but in spite of “profit taking’ very considerably, 
on the rapid advances of the last sixty days, prices closed high 
and firm. For the short week the business was very heavy. No 
fewer than 59,540 shares of Western Union changed hands, rising 
to 961% and closing at 95%4. General Electric, new, rose to 100% 
on sales of 13,855 shares and closed at 99%. New York Edison 
was dull and steady around 192. Metropolitan Street Railway 
was steady around 190. In Boston, Am, Bell Telephone sold off 
no fewer than 7 points, to 271, and West End Railroad was 
steady at 90%. 

For the year, special note may be made of the high level at- 
tained by Chicago Edison. Its highest for 1897 was 140, while for 
1898 it was 165. The bonds of the company showed proportionate 
advances, first 5’s to 108, and deb. 6’s to 103. In Philadelphia, 
Penn. Lt., Ht. and Power went from 187% in 1897 to 253% in 
1898, and Electric Storage Battery Co. of Am. from 363% to 67. 
These figures are similar to those from every great centre of the 
country. 
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Classified Digest of U. S. Electrical Patents 
Issued Dec. 27, 1898. 


Alarms and Signals :— 


RAILWAY SIGNALING DEVICE. Francis N. Myers, Windsor, Mo., 
assignor of one-half to Charles A. Draper, and Joseph S. Calfee, 
Windsor, Mo., 616,722. Filed April 2, 1898. Means whereby other 
engineers or other operatives of a train ‘traveling upon a track may de- 
termine the positions and directions of movement of other trains upon 
the same track. 


Conductors, Conduits and Insulators: — 


ARMORED ELECTRIC CABLE. Edwin T. Greenfield, New York, N. 
Y., 616,612, Filed April 18, 1898. Consists of an insulated conduc- 
tor having two or more metallic armor-strips spirally wound thereon 
and curved in opposite directions. 

BINDING-POST FOR ELECTRICAL, TELEPHONIC, OR TELE- 
GRAPHIC INSTRUMENTS. Joseph A. Williams, Cleveland, Ohio, 
assignor to the Williams Electric Company, Cleveland, Ohio, 616, 755. 
Filed May 25, 1898. Comprises a plate, a saddle for the wire, a screw 
having a head overlapping the saddle, and a stop arranged. to limit 
the inward movement of the screw. 


Lamps and Appurtenances ;:— 


SUPPORT AND TAKE-UP DEVICE FOR CABLE-SUSPENDED 
ELECTRIC LAMPS. John H. Dorion, Springfield, Mass., 616,607. 
Filed June 13, 1898. Constructive engagement about the shank of 
an electric lamp socket provided with two jaws, adapted when open to 
leave an unobstructed opening for the entrance of an object there 
between, jaw opr members and jaw-closing springs. 

ELECTRIC INCANDESCENT LAMP. Henry Francis Joel and_Ferdi- 
nand Fanta, London, England, assignors to the Improved Electric 
Glow Lamp Company, Limited, London, England, 616,620. Filed 
July 29, 1896. A part of the bulb is either plated or otherwise pro- 
vided with a coating for the purpose of transforming such coated 
part into a reflector. 

ELECTRICAL SAFETY-LAMP FOR MINERS. Carl Francke, Berlin, 
Germany, 616,779. Filed April 18, 1898. Comprises a casing, a cap 
mounted to swing thereon and a switch locate adjacent to the cap, 
the switch and cap having co-acting stop-lugs, by which to pre- 
vent the movement of the switch when the switch is in a certain po- 
sition. 


Measurements: — 

RECORDING DEVICE FOR MEASURING INSTRUMENTS. Adrian 
H. Hoyt, Penacook, N. H., 616,669. Filed Aug. 18, 1897. Consists 
of a stylus moving over a renewable scale, back and forth in the 
same path, and tracing by such movement a line which, by its length, 
indicates the maximum reading of the instrument during a given time. 


Miscellaneous :— 


LIGHTING OR EXTINGUISHING AUTOMATICALLY INCAN. 
DESCENT ELECTRIC LAMPS. Charles S. Cole and John H. Kins- 
man, Bridgeport, Conn., 616,770. Filed April 1, 1898. Details of 
construction. 

ELECTRIC HEATER. James F. McElroy, Albany, 
the Consolidated Car-Heating Company, Albany, N. Y. , 616, 800. Filed 
Oct. 13, 1898. Consists of a supporting-helix and a resistance in the 
form of a compound helix arranged in continuous contact with each 
convolution of the supporting-helix in such a manner that the spaces be- 
tween the convolutions of the supporting-helix shall register sub- 
stantially with the spaces between corresponding convolutions of the 
resistance-helix. 


pet Y., assignor to 


Railways and Appliances :— 


MECHANISM FOR STREET CARS. Fred S. Pearson, Boston, Mass., 
616,595. Filed Sept. 14, 1897. Comprises an elevator situated within 
the car arranged to receive and hold the electric plow by which the 
car is propelled, and mechanism by which the elevator is raised from 
either end of the car, from the conduit into the car. 

UNDERGROUND ELECTRIC RAILWAY SYSTEM. Frederick Hi 
Chamberlain and Griffin B. Coleman, Washington, D. C., 616,824. 
Filed Dec. 2, 1897. Employs a plurality of interchangeable pairs of 
leads between the motor and supply-conductors connected to the cur- 
rent-collector, a switch for electrically connecting one or another of 
the pairs of leads with the supply-conductor, and cletrice ‘means for 
controlling the switch. .. 

Regulators : -- 

ELECTRIC MOTOR AND METHOD OF CONTROLLING SAME. 
Charles W. Kennedy, Rutledge, Pa., assignor to Samuel Y. Heebner, 
Rutledge, Pa., 616,673. Filed April 22, 1898. Consists in starting 
the motor as a two- -pole machine with a set of field-coils in series-with 
each other, and subsequently changing it to a multipolar machine. with 
all of the field-coils in parallel, and changing the internal resistance 
of the armature and maintaining the armature in balance uniformly 
around its axis. 


Roentgen Rays :— 


APPARATUS FOR MAKING OBSERVATIONS BY MEANS OF 
ROENTGEN OR X-RAYS. _ Jacques Wertheimer, Paris, France, 
616,513. Filed Nov. 19, 1897. Details of construction. ; 

Switches, Cut Outs, etc: 


INCANDESCENT- ELECTRIC Pa Riper d: AND BASE. thee 
topher Van Deventer, New York, , 616,507. Filed ae 1, 1898: 
Details of construction. 


Telephones ;:— 


AUTOMATIC TELEPHONE EXCHANGE. Frank A. Lundquist, John 
Erickson and Charles J. Erickson, Lindsberg, Kan., 616,714. Filed 
March 28, 1893. Details of construction. 

TEE EPHONE GRAVITY. SWITCH. Charles Thomas Mason, Sumter, 
S. C., assignor to the Telephone Manufacturing Company, Sumter, S. 
C., 616,718. Filed May 3, 1898. <A lever is provided with a forked 
end for sustaining the telephone receiver, the weight of which re- 
ceiver is made by the act of hanging up or taking down the same to 
adjust the circuits through the agency of three-point contacts, so as’ to 
be either in position for receiving a call or for talking. 
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Classified Digest of U. S. Electrical Patents 
Issued Jan. 3, 18y9. 


Alarms and Signals :— 

ELECTRIC BLOCK SYSTEM FOR RAILWAYS. 
Jr., Wayne, Mich., 617,139. Filed Dec. 31, 1897. Especially designed 
tor overhead electric raliways or trolley lines, although the system may 
be applied to other kinds of railways. 

FIRE DAMP DELECIOR. Gustav A. Lyncker, Munich, Germany, 
assignor to John Brandner, New York, N. Y., 617,111. Filed March 
11, 1897. Actuated by the pressure of the fire damp, diffused through 
a diaphragm, lifting a stopper which closes the circuit. 

ELECTKO-MECHANICAL GONG. Clarence E, Beach, Binghamton, 

. Y., assignor to the Star Electric Co., New York, 616,879. Filed 
May 14, 1896. In which a normally restrained power may be re- 
leased by the action of an electromagnet, and thus cause a body of 
suitable material to be projected against a beil. 


Batteries Secondary: — 


STORAGE BATTERY ELECTRODE, Theodore A. Willard, Cleveland, 
Ohio, assignor by direct and mesne assignments to Sipe & Sigler, 
Cleveland, Ohio, 617,004. Filed Jan. 26, 1897. A stiff electrode that 
cannot be buckled or warped out of shape by excessive charges and 
discharges. 

TUBULAK ELECTRODE FOR STORAGE BATTERIES. Theodore A. 
Willard, Cleveland, Ohio, assignor by direct and mesne assignments 
to Sipe & Sigler, Cleveland, Ohio, 617,003. Filed Jan. 26, 189/. Tub- 
ular electrodes or elements for storage batteries of the type in which 
the active material is preferably converted or derived by electrical 
action directly from the surface of the electrode itself instead of hav- 
ing the active material applied mechanically or otherwise. 

STOKAGE BATTERY. Friedrich Wilhelm Schneider, Triberg, Ger- 
many, assignor to the Electricitiits-Gesellschaft Triberg, Germany, 
616,978, Filed Dec. 3, 1896. An electrode for storage batteries, con- 
sisting in the special combination of elements. 

MEANS FOR PRODUCING BATTERY ELECTRODES. Theodore 
A, Willard, Norwalk, Ohio, assignor by direct and mesne assignments 
to Sipe & Sigler, Cleveland, Ohio, 617,002. Filed May 4, 1896. A 
cutter for producing leafed battery plates having a cutting edge in- 
clined downward from front to rear and a bearing surface on its bot- 
tom inclined laterally and an inclined top surface. 


Conductors, Conduits and Insulators :— 


PILOT WIRE ROD FOR ELECTRICAL CONDUITS. James Arnot, 
Kearny, N. J., 617,216. Filed May 24, 1898. An improved appa- 
ratus for inserting pilot wires through the conduits. 

NAIL, HOOK OR STAPLE. Heinrich Traun, Hamburg, Germany, 
ae en Filed Dec. 3, 1897. A nail, hook, staple or the like made of 
vulcanite. 

INSULATING ARM. John D. Taliaferro, Loudon, Tenn., 617,062, 
June 18, 1898. An arm which will not only be equipped with wire- 
holding insulators at suitable distances apart, but will also provide for 
insulation in the event of the wires becoming displaced from such 
insulation. 

DOWEL FOR CONDUIT PIPES. Scudder Carroll, St. Louis, Mo., as- 
signor of one-half to the Abbot-Gamble Contracting Co., St. Louis, 
Mo., 616,895. Filed Oct. 8, 1898. A conduit formed with continuous 
dowel openings to co-operate with a dowel at any point where the 
conduit may be broken and a dowel formed of a rod comprising its 
body portion, the rod having a fin or bur struck up from its side to 

limit the inward movement of dowel in the dowel opening. 

ELECTRIC CONDUCTOR SUPPORT. Johan M. Andersen, Boston, 
Mass., assignor of one-half to Albert Anderson, Boston,. Mass., 616,- 
872. Filed Feb. 8, 1898. An insulating plate provided with a circular 
slot, a plurality of conducting arms extended from the plate and pro- 
vided with projections to engage the slot, and means to secure the 
arms to the plate. 


Distribution : — 

SYSTEM OF ELECTRICAL DISTRIBUTION. 
tertown, S. D., 617,165. Filed Aug. 18, 1898. Consists of a primary 
circuit, a secondary circuit, two or more transformers common to both 
circuits, a device in the primary circuit, mechanically responding to 
current changes therein, an electromagnetic switching device auto- 
matically controlled by the responsive device, adapted to switch the 
said transformers in and out of the primary and secondary circuits. 


Dynamos and Motors: — 


MEANS FOR COOLING DYNAMO-ELECTRIC MACHINES. Georg 
Wilhelm von Siemens and August Wilhelm Hugo Rotth, Berlin, Ger- 
many, assignors to the Siemens & Halske Electric Co. of America, 
Chicago, Ill., 616,979. Filed Oct. 22, 1898. Described on page 68. 

ELECTRIC MOTOR. Charles R. Meston, St. Louis, Mo., assignor to 
the Emerson Electric Mfg. Co., St. Louis, Mo., 617,114. Filed July 
9, 1898. An induction motor for ceiling suspension having the fan 
blades mounted directly upon the armature. : 


Electro-Metallurgy :— 


ELECTROLYTIC REDUCING AND AMALGAMATING SLUICE. 

pecan H. Jory, San Francisco, Cal., 617,024. Filed May 27, 1897. 

eans for extracting gold, silver and other metals from slimes and 
solutions. 

ELECTROLYTIC APPARATUS FOR TREATING METALS AND 
ORES. George D. Burton, Boston, Mass,, 616,891. Filed July 19, 
1897. Particularly adapted to separate metals from their ores, but 
may be applied to other purposes, such as separating copper or other 
metallic substances from sand or from such substances as contain 
metallic particles which are either mechanically or chemically com- 
bined. 


Measurements :— 


TRAVELING TEST APPARATUS. Edgar Speiden, Jr., Washington, 
D. C., 616,983. Filed Dec. 6, 1897. A testing apparatus which is 
adapted to travel with relation to the terminals of electric circuits, to 
receive current when so traveling, and to carry testing devices whereby 
the circuits can be readily tested. 


Miscellaneous :— 


ELECTRIC PROPULSION OF VEHICLES. Friedrich Wilhelm 
Schneider, Triberg, Germany, assignor to the Electricitiits-Gesell- 
schaft, Triberg, Germany, 617,192. Filed Dec. 10, 1897. The work- 
ing of vehicles with accumulator propulsion, in which’ the main. bat- 
tery, when starting, is put in circuit parallel with a small] auxiliary 
battery constructed for quick discharge, for the purpose of supplying 
the additional current required, at the start, from the auxiliary bat- 
tery and thus avoiding a high rate of discharge from the main battery 
and augmenting its efficiency, 
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Hamilton Baluss,’ 


Samuel Kirlin, Wa- - 


fe 


MEANS FOR GENERATING ELECTRICITY FROM. MACHINERY 
OF LOCOMOTIVES. Harry F. Roach, St. Louis, Mo., 617,187. 
/Filéd Uct. 10, 18¥8, ihe cummination o1 a dynamo aivumed upun the 
frame of a locomotive, cranks or eccentrics mounted.on the armature 
shaft of the dynamo ‘and arranged at. an,angie with relation to each 

- other, converting the reciprocatory motion of the cross-head inte 
rotary motion ot the armature’ shatt. ; iB 

ELECTRIC ELEVATOR. Alonzo B: See, Nils'O. Lindstrom and Dan’l 
A. Mason, New York, N. Y., 617,128. Filed April 20, 1s¥8. May 
be controlled without the assistance of other attendant than the pas- 
senger who desires to be transferred from floor to floor. 

APPAKATUS FOR ELECTRIC CURRENT SUPPLY, ETC. Edwin 
James Preston and Arthur Bernard Gill, London, Engiand, 617,121. 
Filed Dec. 29, 1897. Relates more particularly to the hghting and 
heating of railway cars by a dynamo which is driven from the car 

_axie, preferably by an equalizing frictional driving mechanism, 

ELECTRO-MAGNETIC APPAKAIUS FORK AULUALING MECH- 
ANISM. Samuel Hamilton Hoggson, Chicago, Ill., 617,099. Filed 
Aug. 4, 1897. Details of construction. 

HELIX FOR ELECTRICAL APPARATUS. John T. Williams, New 
York, N. Y., 617,067, Filed April 8, 1895. Means for overcoming, 
diverting or suppressing self-induction in electro-magnetic apparatus, 
the object being to reduce or prevent the retarding or impeding effect 
which self-induction creates in all forms of electro-magnetic apparatus 
Riera alternating, pulsating, intermittent or other irregular currents 
flow. 

ELECTRIC BUOY. Ernst Wilhelm Gustav Hoffman, Charlottenburg, 
Germany, assignor to the Siemens & Halske Electric Co. of America, 
Chicago, Ill., reissued patent, 11,706. Filed Dec. 8, 1898. A hollow 
cylindrical buoy, within which are provided a pump and electric mo- 
tor, whereby water is pumped in and out of the said buoy, thereby 
sinking or floating the same. 

METHOD OF REFINING VEGETABLE FIBER. Hertrand S. Sum- 
mers, Chicago, Ill., assignor of one-half to Charles O. Boring, Chi- 
cago, Ill., 616,988. Filed Dec. 9, 1896. An improved method of re- 
fining ramie and other vegetable fibers. 

ELECTRIC FURNACE. James A. Deuther, Boston, Mass., 616,906. 
Filed June 2, 1897. An electric arc furnace, two opposite electrodes, 
a mechanism for moving one of the electrodes relatively to the other, 
a feed mechanism, a regulator operating independently of the feed 
mechanism and located adjacent to the anode for receiving the mate- 
rial to be treated from the feed mechanism and for supplying the same 
to the arc, and means for operating the regulator. 

Railways and Appliances :— 


ELECTRO-MAGNETIC BRAKE. Frank C. Newell, Chicago, Ill., 616,- 
956. Filed Feb. 5, 1898. Involves the use of the track brake, the 
contact being applied through the medium of a suitably arranged elec- 
tromagnet. 

TIMING APPARATUS FOR TROLLEY RAILWAY SYSTEMS. 
Henry Garrett, Dallas, Texas, 617,010. Filed April 19, 1898. An or- 
dinary time mechanism in combination with a continuously active 
oscillatory, indicating pointer having an operative connection with 
the time mechanism and further details of construction. 


Switches, Cut-Outs etc, :— 


COMBINED LIGHTNING ARRESTER AND FUSIBLE CUT-OUT. 
Burton L. Lawton and Ernest C. Wilcox, Meriden, Conn., 617,170. 
Filed Aug. 2, 1898, A combined lightning arrester and fusible cut- 
out for electrical circuits effective in operation and simple, strong 
and durable in construction. 

ELECTRIC SWITCH. Oscar H. Schuck, Philadelphia, Pa., 617,193. 
Filed July 2, 1898. A switch that should it be opened will be auto- 
matically closed upon the closing of a door, and cannot be opened 
and left opened when the door is closed. 

QUICK-BREAK ELECTRIC SWITCH. William F. Bossert, and Geo. 
L. Holton, Utica, N. Y., assignors to the Bossert Electric Construc- 
tion Co., New York, 617,275. Filed June 9, 1898. Reducing spark- 
ing to a minimum, increasing the conductivity and insuring a quick 
break upon throwing the switch to interrupt the circuit in which it is 


located. 
CIRCUIT CLOSER. Judson D. Garlock, Palmyra, N. Y., assignor of 
one-half to the Garlock Packing Co., New York, 617,287. Filed Aprfl 
92, 1898. The novelty resides in the peculiar construction and the 
combinations and arrangement of parts. 
Telephones :— 


TELEPHONE EXCHANGE SWITCH AND SIGNAL APPARATUS. 
William W. Dean, Boston, Mass., assignor to the American Bell Tele- 
phone Co., Boston, Mass., 617,145. - Filed March 19, 1898. Relates to 
the central office apparatus of a telephone exchange, and particularly 
to the switchboard connecting devices, the section of the conversation 
circuit of the same, and the signal receiving and controlling devices 
connected therewith. j } 

TELEPHONE RECEIVER. Jas. J. Mulconroy, Philadelphia, Pa., 616,- 
953. Filed May 7, 1898. A cushion for a telephone receiver, com- 
posed of yielding material, and constructed as an annular body of ap- 

roximately semi-cylindric transverse section, the outer edge of which 
is adapted to grasp the rim of a receiver, the inner edge of which is 
adapted to rest freely or unsecured against the end face of a receiver, 
forming an air cushion between its inner and outer edges. 


Roebling Construction Co. 


Articles of incorporation of the Roebling Construction Co. 
have been filed with the Secretary of State of New Jersey. The 
company starts with a capital stock of $250,000. Of the 500 
shares of the company, Frank H. Croker, son of Richard Croker 
of New York, has 170, Frederick Roebling 260, James W. Hink- 
ley of Poughkeepsie 50, Charles G. Roebling 10, and Frank O. 
Briggs 10. The new concern will engage in the manufacture of 
iron for fireproof buildings in all parts of the world, and in- 
tends, according to the articles of incorporation, to erect build 
ings in Massachusetts, Rhode Island, Connecticut, New York, 
and Illinois. The Roeblings, who are the largest shareholders, 
are members of the firm of John A. Roebling’s Sons. 


AUTO-TRUCKS. The American Wheelock Engine Co., of 
Worcester, Mass., states that it has an order, through Mr. J. H. 
Hoadley, for 250 compressed air auto-trucks. 
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Hardware and Electrical Supplies.’ 
BY A. HARDWAREMAN, 


Aes writer was for many years engaged in the jobbing hard- 

ware business as traveling salesman, and later as man- 
ager of an important department of a large jobbing house. Some 
time ago he engaged in the manufacture of electrical machinery, 
but, as an old hardwareman, all matters pertaining to the welfare 
of the hardware fraternity are deeply interesting. Since enter- 
ing the electrical field he has been impressed with the unsat- 
istactory manner in which the electrical trade of the country is 
conducted in all places outside of the large cities. In the large 
cities (over 100,000 inhabitants) the electrical trade reaches a 
volume sufficient to support dealers handling nothing but elec- 
trical supplies, but the many smaller cities and towns with elec- 
tric light plants cannot support separate dealers in this line. 
The consequence of this is that the electrical business is largely 
undeveloped outside of the large cities, for the reason that no 
one capable of handling the trade is at all interested in the mat- 
ter. 

The average electrical dealer in smaller places is either a 
young fellow fresh from school or college, who has picked up 
a smattering of electrical knowledge, and who, by reason of this, 
is looked upon by his associates as a budding genius, but who 
is absolutely destitute of business training or financial responsi- 
bility; or he is an electrical workman who has accumulated a 
little money, and is equally without real business experience. 
It is, of course, impossible for such persons to handle any busi- 
ness with the greatest amount of success to themselves or sat- 
isfaction to their customers. Instead of being surprised that 
so many such people fail, the real wonder is that so many suc- 
ceed; and the fact that many do succeed proves that the supply 
business has great possibilities for any man of business experi- 
ence and sagacity who gives it the proper attention. 

In many instances the electrical trade is handled by the elec- 
tric light stations, but as they are interested only in such supplies 
as conduce to the extension of their own business, they develop 
the trade only to a very limited extent. An electric light sta- 
tion is not fitted for carrying on a trading business, and most of 
them would be only too glad to turn this business over to any 
dealer capable of taking care of it, and in addition would give 
this dealer all assistance and information in their power. Hay- 
ing outlined the present status of the electrical trade, the ques- 
tion naturally arises: What has all this to do with hardware? 
It has everything to do with it, as the electrical supply busi- 
ness should by every logical reason, be a branch of the hard- 
ware business. 

The successful hardware retailer must be a man of more than 
average intelligence and business ability, as he handles the 
most complicated and varied line of merchandise extant. He 
is familiar with machinery, and usually runs a tin shop or bi- 
cycle repair shop in connection with his store. While the admis- 
sion must be made that in manufacturing electrical apparatus 
a great deal of special technical knowledge is necessary, the sell- 
ing of electrical supplies does not call for any more knowledge 
than any other line of merchandise, and is, in reality, not nearly 
so complicated as many lines familiar to every hardware dealer. 

The way to start a successful business in this line is to em- 
ploy some young man with a little electrical knowledge, let him 
attend to the electrical questions, having him under strict super- 
vision to see that the business is handled on conservative lines. 
A good start can be made with a very small outlay—a few lamps 
of the style used by your electric light station, some lamp cord, 
sockets, switches, a few electric bells, batteries, CLon buying 
everything in small quantities and expanding the line as the 
growing business demands. The retail profit on almost all 
items is large, and in many other ways the electrical line works 
in well. In the fall and winter months the sale of incandescent 
lamps is large, and as these are continually being broken or 
burning out, this fact assures a steady business. 


1Iron Age. 


[Vol. XXVII. No. 558. 


In the spring and summer months a large business can be 
worked up in fan motors, this line running rapidly into money 
with good profits at a time of year when the general hardware 
trade is dull. The hardwareman who has a bicycle repair shop 
is particularly fitted for electric wiring and simple repairing, as 
most of the troubles in common electrical apparatus are readily 
located and repaired by any one with ordinary mechanical abil- 
ity. Most of these defects show up in the fall when people be- 
gin using lights extensively, and the busy season in electrical 
wiring and repairing is just when the bicycle repair man is en- 
joying a period of leisure. 

Most people look upon the electrical business as a matter en- 
tirely beyond them, but there is absolutely no reason for such 
a belief. There are probably a dozen good hardware firms 
known to the writer who have taken up the electrical supply 
business in the last year, and they have, without exception, beev 
successful, and have largely increased the electrical business in 
their locality. It would not have been possible five years ago, 
or even two years ago, for the hardwareman to enter on this 
line, as the manufacture of electrical appliances was largely in 
the experimental stage. The past two years, however, has prac- 
tically standardized this line, experience and use have sifted the 
good from the bad, and there is no more danger of change in 
this line than in any other line familiar to the hardware dealer. 

The National Board of Fire Underwriters issue free to any 
applicant a book called “National Electrical Code,” giving the 
approved practice in all electrical matters. This, in connection 
with their “List of Electrical Fttings,” will prove a sure guide 
to the buyer until he can rely upon his own judgment. The 
difficulty the retail buyer will first experience is to find out 
where he can buy these various articles to best advantage, and 
this brings up the point that the present electrical supply jobber 
must change his methods of doing business in some ways if ‘he 
is to hold the trade when it drifts to the hardware dealer, as it 
undoubtedly will in time. 

The electrical supply jobber cannot cover any given territory 
as often or as thoroughly as is desirable, owing to the fact that 
the entire selling expense falls upon one line of merchandise. 
For the next few years it will probably be the larger hardware 
dealers who will develop the necessary energy and enterprise 
to embark in this field, and by that time the electrical supply 
houses may have grown to a degree enabling them to cover the 
country approximately as frequently and thoroughly as it is 
now covered by the hardware jobber. 

That the addition of electrical supplies by the retail hardware- 
man would largely increase his sales and provide him with a new 
line of profitable merchandise at a time when the prices and 
profits of hardware are lower than ever before known is an 
indisputable fact. The handling of this line by the hardware 
retailer will place the electrical supply business in the hands of 
experienced business men, who are fully capable of taking care 
of the consumer, and who will at the same time command the 
confidence of the electrical jobber and manufacturer. 

This is a condition that is longed for by all electrical jobbers 
and manufacturers, and would result in a development and 
expansion of the use of electrical supplies in the smaller cities 
and towns that is at present but dimly realized. It is impos- 
sible, at present, to foretell the exact manner through which 
the retail hardwareman will procure his needs in this line, but, 
as in all other lines, we may rest assured that the trade will fol- 
low the path of least resistance, and the sources from which the 
retailer can obtain the most prompt and satisfactory service will 
obtain the lion’s share of the trade. 


That there is certain to be some decided change in the method 
of handling this line of merchandise is obvious to any thinking 
man who is familiar with the situation. There is a growing 
feeling of unrest and dissatisfaction with prevailing methods 


that evidences itself most strongly in certain sections and under’ 


special conditions, and this will continue growing in strength 
until the natural and proper solution of the problem is gradu- 
ally worked out. The developments to this end are being closely 
watched by the more progressive firms interested in either of 


these important classes of trade, and the writer hopes that this 


article will be the means of bringing the matter to the attention 
of a large number of hardwaremen, so that they may share, ac- 
cording to their opportunities and ability, in reaping the benefit 
from a line of trade that is adapted to their present business, and 
the opportunities of which are practically undeveloped and un- 
limited. 


January 12, 1899.] 


G. E. Double Drum Hoist and Electric Motor. 


A Rte electric hoist illustrated shows one of the recent appli- 
cations of a General Electric induction motor to a double 
independent drum Lidgerwood mine hoist. It is compact in form, 
and the levers controlling the clutches and brakes and handle 
of rheostat are placed in the position most convenient for con- 
trol by the operator standing on a platform above the floor and 
Jhaving a clear view over the top of the hoist. 
Each friction drum is driven through a single reduction gear- 


G. E. ELECTRIC DOUBLE DRUM HOIST. 


ing by a 100-volt 12-pole induction motor of 30 h. p. capacity 
running at 600 r. p. m. Each drum is independent, and is 42 
inches in diameter by 4o inches face. Together they hold about 
420 feet of 7%-inch rope. The maximum hoisting speed is 300 
feet per minute, and the weight hoisted, i. e., load car and cage, 
2,100 pounds. The depth from which the load is to be hoisted 
is 400 feet from the surface. 


Emerson Church Organ Motors. 


The Emerson Electric Mfg. Co., of St. Louis, Mo., has re- 
cently perfected a device by means of which church organs can 
be operated with alternating current motors, and request cor- 
respondence from all parties interested in this class of apparatus. 
‘This device has been perfected in response to inquiries covering 
a number of years, and is now placed on the market by the 
Emerson Company, as they believe it is a thoroughly prac- 
ticable and efficient device. An illustrated descriptive article 
of this device will appear shortly, and in the meantime the 
manufacturers would be pleased to send descriptive circular and 
‘prices to the electrical fraternity upon request. In correspond- 
ing about this matter, ask for circular No. 2,001. 


Commercial Dynamos in Japan. 


The Commercial Electric Co., Indianapolis, Ind., has recent- 
ly installed a complete lighting and power plant for the Omi 
Mashi Boeski Kwaisha, Kioto, Japan, which is a large flax 
‘spinning mill. All the machinery and supplies furnished were 
of American manufacture, and installed through the Commer- 
cial Co.’s agent, Paul G. Fiedler, Yokohama, Japan. This is the 
fourth plant installed for the Commercial Company in Japan by 
Mr. Fiedler within the last few months. 


C. & C. Iron Clad Dynamos and Motor. 


Bulletin No. 127 superseding Nos. 112, 116, 122, and 125, has 
recently been issued by the C & C Electric Company, 143 Lib- 
erty street, New York, N. Y. A number of the various types 
shown have been illustrated in our pages from time to time, 
‘but the catalogue contains so many new illustrations and the 
descriptions show so many novel types that any one interested in 
electric motors and their applications would do well to send for 
one of these new catalogues. The closed and open types, 
front and back geared, are fully described, as is also the electric 
hoist and coal cutter, and various types of generating sets con- 
sisting of C. & C. dynamos and Forbes and Case engines. There 
are also chapters on the C & C “Reaction” brush holder, au- 
tomatic starting boxes and field regulator. The catalogue will 
‘be sent to any one on application. 
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Peckham Trucks for the Third Avenue Road, 
N. Y. 


Once more the Peckham Truck Co., of the Havemeyer 
Building, New York, has secured a big order for its trucks, and 
this time on “its native heath,” if the expression is allowable, 
when heath and horses alike have become negligible quan- 
tities in the street railway art. Mr. Edgar Peckham has just 
signed with the Third Avenue Railroad for its new work a 
contract to furnish 100 pairs of 14 B short wheel base “swing 
bolster” trucks, and 60 pairs 14 D2 ‘“‘maximum traction” trucks. 
As is well known, the Third Avenue Company is equipping with 
electricity, and is making a very careful selection of apparatus. 


— 
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been opened by the New York (Bell) Telephone Co. to handle 
its business in the territory bounded by Seventy-second and One 
Hundred and Tenth streets, Central Park and the Hudson River. 
It has the new lamp signaling system on the board. 


TELEPHONE, EXCHANGE. has 


NEWARK, N. J. The Peoples Light & Power Co., whose 


- yery extensive system was described in The Electrical Engineer 


last week, has decided to increase its capital from $5,000,000 to 
$20,000,000, in view of the absorption of the Hoboken and Eliza- 
beth local lighting companies. 

AMERICAN ENGINE CO. This enterprising concern of 
Bound Brook, N. J., has found it necessary to open a New York 
office to take care of its growing business in this territory in 
engines, dynamos, motors, etc. It has secured quarters at 95 
Liberty street, and has put in charge Mr. Edwin S. Boyer, form- 
erly of Philadelphia, who will be glad to give prompt attention to 
inquiries, etc. 

OKONITE CoO., 253 Broadway, New York, have favored us 
with their very dainty and decorative calendar for 1899, with a 
central Watteau figure, and the trade-mark modestly peeping 
over one corner of the back card. 

BUFFALO, N. Y. The Buffalo General Electric Co. is suc- 
cessfully exchanging and refunding $2,100,000 of its 6 per cent. 
bonds into a like amount of 5 per cent. 40-years. The saving 
of $21,000 becomes available for the stock which made a prompt 
advance of 10 points when the news came out. 


ESTERM ROTES 


WALKER CO.’S BONDS. In pursuance of an agreement be- 
tween the Westinghouse Electric Company and the Walker Com- 
pany the issue of $2,500,000 of first mortgage bonds of the last- 
named company has been divided into two classes. All of the 
bonds were purchased by the Westinghouse Company, and the 
directors of that company agreed to make $1,650,000 of them a 
second mortgage. The necessary legal steps have just been taken 
in Cleveland to have the mortgages on the Walker plant properly 
classed. There is now a first mortgage of $850,000 and a second 
mortgage of $650,000, the bonds issued under the latter still 
being in the hands of the Westinghouse Company. 

GOULD ELEC. PROTECTIVE CO. has been formed in St. 
Louis, for a general alarm and signal business by H. V. P. Cooke, 
A. T. West, O. H. Vieths, W. F. Noeker, J. T. Drummond and 
A. B. Gould. 

THE ELECTRIC APPLIANCE CO. have ready for distribu- 
tion a complete catalogue of the celebrated Whitney electrical 
instruments. The Whitney instruments are too well known to 
require any particular comment, and this catalogue should be in 
the hands of every buyer of test instruments. 

TA AULOMAT IC =SWItCHBROARD "EO: 
formed, with headquarters at Dayton, O., to make and sell 
automatic telephone switchboards. The authorized capital stock 
is $10.000, and the incorporators are W. M. Bell, C. Whitney, W. 
M. Weakley. W. L. Blocher and L. C. Walker. 

MR. H. W. WISWELL, electrical engineer, formerly with 
the General Electric Co., and who has been for the past year as- 
sociated with the New York & Ohio Co. as manager of their 


has been 
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transformer department,..and who designed their model ’98 
transformer, makes the announcement that he has resigned his 
position with that company, his contract having expired, and 
has associated himself in a similar capacity with the Warren 
Electric & Specialty Co., Warren, O. This company will place 
upon the market their New “Peerless” transformers, and expect 
to be able to make deliveries about April 1, 1899. 

THE VICTOR TELEPHONE MFG. CO. have just secured 
the order for the entire equipment of the Chequamegon Tele- 
phone Co.’s new exchange at Ashland, Wis., consisting of a 400- 
drop board, 300 telephones, cross-connecting boards, etc. 

CAPT. G. N. STONE, of the Cincinnati Bell Telephone Ex- 
change has given the girls in the various centrals the usual 8 
per cent. of their annual salaries, as a Christmas present. 

ELECTRIC APPLIANCE CO. Owing to the enormous 
pressure of general business, the Electric Appliance Co., of 
Chicago, will not move their new quarters until about Feb. 15. 

GRAND TRUNK TELEGRAPHERS, recently disgruntled, 
have submitted their grievances to arbitration, choosing Mr. F. 
L. Sargent, and the railroad company choosing Mr. B. B. Os- 
ler VOs. CS of Loronte: 

THREE RIVERS, MICH. The city officials, after making 
diligent inquiry as to the profits in municipal electric light plants, 
have abandoned the idea of operating one of their own. 
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GROTON, CONN. The Groton Electric Co. has formed with 
a capital stock of $10,000. Mr. H. L. Bailey is president, Mr. R. 
H. Burrows secretary, and Mr. J. A. Morgan treasurer. The 
company says it does not expect to begin operations for the 
present. 

LOWELL, MASS. The new church known as the Pawtucket- 
ville Church, at Lowell, Mass., is being erected in accordance 
with plans made by Architect J. Merrill Brown, of Boston. The 
church will be built on modern lines. Over the interior audi- 
torium will be placed heavy steel trusses having a clear span sup- 
porting the roof framing and ceiling. J. H. Connell & Co., 
Lowell, are the general contractors for the work, and the Berlin 
Iron Bridge Co., of East Berlin, Conn., furnish and erect the 
steel work. 

B. F. STURTEVANT CO., of Boston, Mass., in its recently 
issued Bulletin G, illustrates and describes a unique generating 
set, in which both the engine and the generator are entirely en- 
closed, although perfectly accessible through suitable doors. Such 
a device is of manifest utility wherever the atmosphere is laden 
with dust. This bulletin, containing other information of interest, 
will be mailed on application. 

CALENDARS have been received from the Phillips Insu- 
lated Wire Co., Pawtucket, R. I.; Smith & Thomson, manufac- 
turing stationers, and others, all being welcome pieces of office 
equipment. 

MR. STUART W. WISE, who was formerly treasurer of the 
Manhattan General Construction Co., has opened an office in 
the John Hancock Building, 178 Devonshire street, Boston, 
Mass., the former New England address of the Manhattan Co. 
Mr. Wise will push the sale of the Manhattan enclosed are 
lamps from the above address. The company manufactures 
lamps for direct current circuits to operate singly on 110 to 220 
volts; two or more series on 220 to 550 volts, and to operate 
singly or in series on alternating current circuits, 
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BRADFORD, PA. The Bradford 1 Electric Light & Power Co. 
reports that it is now supplying 5,000 incandescents and 200 arcs. 
It has converters of 6,000 light capacity. and 20 miles of circuit. 
The apparatus is Westinghouse and Thomson-Houston. There 
are two 125 h. p. Taylor-Beck engines, one 125 h. p. Ball, one 
200 h. p. Ball and six Erie 100 h. p. boilers. G. H. Potter is 
president, D. W. Robertson vice-president. F. Hamilto.. treas- 
urer, and J. H. Rose secretary and manager. 

THE BALL ENGINE CO., Erie, Pa., will furnish the engine 
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to be used in the electric light plant being erected by the Seckner 
Contracting Co. at Churubusco, Ind. | a 


ce pies ; ; ; ; : 
¢> SOUTHERN-- NOTES 
oo Le a 

‘SMITHFIELD, VA. The Citizens: Electric Light & Water 
Co., formed recently, has an authorized capital stock of from 
$3,000 to $20,000, and has organized with Mr. J. L.’ Cowling as 
president. The company is now in the market for engine, boiler, 
etc: 

HINTON, W. VA: The Hinton & Southeastern Telephone 
Co., formed in November with a capital stock of $50,000, has or- 
ganized with A. J. Skaggs as president, A. E. Miller vice-presi- 
dent, J. H. Miller attorney, and C. L. Miller secretary and treas- 
urer. There are 24 miles of circuit and 28 subscribers. The lines 
are expected to be complete by Jan. 15. 


THE CROCKER-WHEELER ELECTRIC COR pszonCort- 
landt street, New York, illustrate their advertisement with «a 
cut of one of their size 2 motors, geared to vertical boring mill; 
the changes in speed are effected by a nest of gears. 
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THE “CLARK” WIRE. 


All sizes of 


FOR 
Stranded and Flex- 
SWITCHBOARD, ible Wire and 
RAILWAY Cables with 


and MOTOR USE. 


Clark’s Insulation. 


Inspector Bos.on Fire Underwriters’ Union says: 
**4 thoroughly reliable and desirable wire in every respect.’’ 
The Clark wire has heen before the public and in use for the past ten years, and has met with 


universal favor. We guarantee our insulation wherever used. Aerial, Underground or Submarine, 
and our net prices are as low, if not lower than any other first-class insulated wire. We shall be 
pleased to mail Catalogues, with terms and discounts for quantities. 


EASTERN ELECTRIC CABLE COMPANY, 


HENRY A. CLARK, Treas. and Gen’) Manager, 61-63 Hampshire Street, 
HERBERT H. EUSTTS, Pres. and Electrician. BOSTON, MASS. 


FIBRE AIGH GRADE RUB- 
PAPER b=R COVERED AND 
RUBBER WwA SHERPROOF , 


Conduits and Accessories, For Telephone, Telegraph, Electric Light and Power. 


STANDARD UNDERGROUND SABLE COMPANY, 


Pittsburg : Westinghouse Bldg. Philadelphia: 1225 Betz Bldg. 
New York: 18 Cortlandt St. Chicago : 542 The Rookery. 
St. Louis: 507 Security Bldg. 


DIRECT CONNECTED CHURCH ORGAN BLOWE 


WVrite for Circular No. 


THE EMERSON ELECTRIC MFC. CO., 


WM. A. ROSENBAUM 


Electrical Expert = 
Patent Solicitor. 


ROoM 177, NEW YORK CITY. 


TIMES BUILDING, 


GOLD STREET CAR HEATING CO., 


Frankfort and Cliff Sts., NEW YORK CITY. 658 Rookery, CHICAGO, ILL. 


For Alternating or 
Direct Current 
2oo.1 


ST. LOUIS, MO. 


Cransformers, 
Kuhlman Electric Co. 


ELKHART, INDIANA. 


We are now constructing and selling the most Improved Electric Heaters on the 
market.—Our heaters combine the highest efficiency with the greatest economy.—They 
are the acme of simplicity. We guarantee their durability—-acknowledged everywhere 
to’ be without equal. 


MANUFACTURERS. 


Selling price and cost of production are very 
interesting commercial quantities. Your profit is 
the difference between them. 

It requires commercial ability to raise prices to 
“rd value for maximum profit. That you have 

one, 

It requires engineering ability, a knowledge of 
materials and methods of manufacture, to force 
down the cost of production. 

¢ you sure that you are not paying too much 
for your goods? If you were a commission mer- 
chant Mads would be looking sharply after this. Can 
you afford to do less as a manufacturer? 

Money has been saved before by expert design. 
My services may be valuable to you. 


GEORGE T. HANCHETT, 


Electrical and Mechanical Engineer 
123 LIBERTY ST., NEW YORK CITY. 


Electrical and Mechanical Design. 


C. S. KNOWLES 
HARD RUBBER ROD, TUBE, 


TURNED AND MOULDED WORK 


GET OUR PRICES. 
NEW YORK BOSTON. 


DIRTY OIL 


can be purified perfectly, and used over 
and over again, by using the celebrated 


Tracy Oil Filter. 


Standard, reliable and perfect. Saves oil 
consumers 75%. 


PHENIX AUTOMATIC FILTER CO., 
RACINE, WIS. 


PETTINGELL ANDREWS CO., Boston. 
ELECTRICAL ENGINEERING CO., Minneapolis. 


Office and Factory: PAWTUCKET, R. L 


CIRCUIT BREAKERS 


WARD LEONARD ELECTRIC CO 
Bronxville, N. Y., U.S. A. 


Henry C. Townsend, Formerly Principal Examiner, 
Electrical Division, U. S. Patent Office. 


Desert H. DeckeEr, Late Assistant Examiner, 
Electrical Division, U. S. Patent Office. 


TOWNSEND & DECKER, 


Solicitors of U. S. and Foreign Patents, 


Expert opinions upon the 5 BEEKMAN ST.. 
scope and validity of patents. (Temple Court). New York. 


Say 
RESIS TANCEH RODS 
of graphite. New process. Complete with metal 
terminals. Cheap and accurate. Kesistance 60 to 
5,000 ohms, Size and capacity as required by user 
Thousands in use by largest telephone comp anies 


E. W. JEWELL, 


521 Wabash Avenue - Chicago, 


STORAGE BATTERIES 


Rented, Recharged, Repaired. 
ftored Electric Power Supplied. 


Portabie Electric Lanterns. Carriage Lampe, 
YACHT LIGHTING A SPECIALTY, 


THE STORAGE BATTERY SUPPLY CO. 
239 East 27th Street, New York. 


LYE Fe | 
EDMONDS 
4, | ED) (asl ag 


37 Nassau Street, 
NEW YORK CITY. 


Reo aome., eee my potent oh erhing 
work - Gott: fo¥ Tara. ‘amd forssan Countries 
vtinswets esta ers 8 Wate tom 


66 ¢ 99 Storage 

American” ces are 
the best. Send for descriptive 
circular. ABSOLUTELY NON-INFRINGING. 


PROTECTION GUARANTEED. 


AMERICAN BATTERY CO., 
Est’p 1889. 172 So. Clinton St., Chicago, III. 


William H. Bryan, M. E., 
H. H. Humphrey, M. S., 


MECHANICAL AND ELECTRICAL ENGINEERS, 
Consultations, Reports, Estimates, Plans, Specifica- 
tions, Superintendence, Tests, Purchasing. Designs 
of Central Stations a Specialty. 

Turner Building, St. Louis. 


SHEAFF & JAASTAD, 
Mechanical and Electrical Engineers. 


Plans and specifications for and superintendnnce of 
Electric Power and Lighting Plants a specialty. 


85 Water St., BOSTON, MASS. 


J.G. WHITE & COMPANY, 


INCORPORATED. 
ENGINEERS, CONTRACTORS. 


29 BROADWAY, NEW YORK, N.Y. 
EQUITABLE BLDG, BALTIMORE. 
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~~- Wanted, For Sale and Bargains. -~~ 


BARGAINS IN DYNAMOS, ENGINES, ETC. 


DIRECT CURRENT DYNAMOS, ALTERNATING CURRENT DYNAMOS, ARC DYNAMOS, ENGINES, BOILERS, HEATERS, 
PUMPS. This apparatus has been removed from our own Central Stations to make room for larger units. 
and can guarantee it to be in thoroughly good operative condition. Write us for Price List No. 26. 


139 Adams Street, Chicago 


CHICACO EDISON COMPANY, 


We therefore know its history 


TRANSFORMERS 


2 5-light, type C, 1,000—50 volt ... $4.00 60-light, type H, 1,000—50 volt ...$21.00 
>  10-light, type C, 1,000—50 volt ... 5.00 80-light, type BH, 1,000—50 volt ... 28.00 
= 3 20-light, type C, 1,000—50 volt ... 7.00 125-light, type BH, 1,000—100 volt... 45.00 
~” 5s 20-light, type EB, 1,000—50 volt ... 8.00 10-light, type E, 2,000 to 50 volt.. 4.00 
4 © 30-light, type C, 1,000—50 volt ... 8.50 20-light, type H, 2,000 to 50 volt.. 7.00 
= = 30-light, type H, 1,000— 50 volt... 9.0C 30-light, type EH, 2,000 to 50 volt.. 9.00 

40-light, type C, 1,000—50 volt ... 10.00 40-light, type H, 1,000—50 volt ... 12.00 


San a 


areal 


c.p. strictly high grade lamps 16c. each in barrel lots. 


All kinds of supplies at ruling market prices. 


THE ELECTRICAL TRADING CO... 
B 326 Dearborn St., Chicago. 


Highest cash prices paid for second-hand transformers. 


C. H.Johnson, Mgr. 


60-light, type EB, 2,000 to 50 volt. .$18.00 
60-light, L & P type, 1,000—100— 
50 volt Ancona so 204) 
200-light, L & P type, 1,000—100— 
DOI VOLE Foirctieis store (ale elle aie elel> aleivislete meade OUl 
250-light, L & P type (indoor), 
1,000—100—50 volt ............ 75.00 


WANTED 


BARGAINS. 


Arc 


Second-hand Dynamos, Motors, 


Lamps, Transformers, 


REPAIRING 


Armatures, Commutators, Fields, Arc 
Lamps and Transformers. 


CASS & AARON CO., 


141 S, CLINTON ST., CHICAGO. 


REWINDING. 


Motor Starting Rheostats 
Motor Regulating Rheostats 
Dynamo Field Rheostats 
Theatre Dimmers, Special Rheostats. 


Iron Clad Resistance Co. 
WESTFIELD, N. J., U.S.A. 


FOR SALE. 


A set of the Transactions of the English In- 
-stitution of Electrical Wngineers, dating from 
1877 to present time. Only 15 number missing 
from the library of a recently deceased mem- 
ber. Any reasonable offer will be entertained. 


Address, ** Telegraph Engineer.”’ 
Care of The Electrical Engineer, 
120 Liberty St., New York City. 


WANTED. 


Man familiar, with Ozokerite and Petroleum 
compounds used for insulating. Good wages 
and steady employment for right man. Address 

Ze Ss maith, 
P. O. Box 1006, New York City, stating experi- 
.ence, etc. 


SELL, 


WE BUY, 
AND EXCHANGE. 


FOR SPOT CASH. 


OLD INCANDESCENT LAMP BASES 


WITH OR WITHOUT PLATINUM. 
FREIGHT PAID AND HiGHEST PRICES GUARANTEED. 


GEO. F. SCHWALM, = 


HARRISON, N. J. 
WANTED. 


The services of a draughtsman, who is com- 
petent to make LINE DRAWINGS for books, 
catalogues, etc. State age, name of last employer, 
nae he oolet and submit sample of work. d 
ress 


Se. Se. Sco 


Care The Electrical Engineer, 
120 Liberty Street, New York City. 


PATENT FOR SALE. 


Something New, 
Novel and Practical. 


Whalen’s Insulating Device for re-insulating 
electrical wires with a preservative paint without 
removing wire from poles. 

Will sell Patent for United States. 


Address, 


JOHN B. WHALEN, 


Sycamore, III. 


WANTED. 


An electrical engineer of recognized standing 
will be open for engagement on Jan. 15, 1899. 
Has installed and operated some of the largest 
street railway systems in the United States. 
_Also well up in lighting and power transmis- 
sion, including two-phase, three-phase, etc. At 
present with largest electrical manufacturing 
company in America, but wishes to return to en- 
gineering in its broader sense. Good manager of 
men. Anywhere at a reasonable salary, Address 


‘* ex perienced,?’? 


Care The Electrical Engineer, 
120 Liberty St., New York. 


POSITION WANTED. 


A graduate electrical and mechanical engineer 
with two years’ engineering and business experi- 
ence desires a position with manufacturer or con- 
tractor either in office or construction work. Ad- 


dress 
kK. eis Des 


Care The Electrical Engineer, 
120 Liberty Street, New York. 


ELECTRIC POWER. 


TACOMA, WASH.—The contract tor building 
‘the central power distributing station for the Sno- 
‘qualmie Falls Power Company at Seattle has been 
‘let to Messrs. Gribble & Duhamce of this city. 

REDLANDS, CAL.—The Redlands Electric 
Wight & Power Company has filed a petition on 


1,000 inches to be taken from Mill Creek at the 
Akers’ Narrows and to be conveyed by means of 
flumes, ditches and pipes to the power house, 
where it will be used for generating electricity. 


ELECTRIC RAILWAYS. 


WALTHAM, MASS.—Carl Dickenson, Harry F. 
Downs, Rufus H. Savage and others are seeking 


WANTED. 


By large company engaging in manufacture 
of motor vehicles, a young draughtsman and 
engineer with good technical education, who is 
especially conversant with electrical principles 
and appliances. Must have had some practical 
2xperience in electrical work and demonstrated 
an especial aptitude in this direction. Appli- 
cants should state age, details of previous train_ 
ing and employment, references, and salary 
expected. Address i 


Motor Vehicie, 


Care of The Blectrical Engineer, 
120 Liberty St.. New York City. N. Y. 


Contracting & Designing 
e Ss es : 
Consulting is Testing 


Manufacturers’ Agents for 


Machinery and Station Supplies 
THE PELTON ENGINEERING CO. 


CLEVELAND, OHIO 


the incorporation of a company to be known as 
the Waltham, Ayer & Pepperell Street Railway 
Company, with authority to build and operate be- 
tween Waltham and Pepperell. 


WYANDOTTE, MICH.—The Wyandotte & De- 


troit River Railway has been sold to J. C. Hutch- 


vice-president and treasurer of the Detroit 
ailway Company, and to A. B. Du 


ins, 
Citizens’ 
Pont. 
to be operated as a part of the Detroit Citizens’ 
Railway. . 

SCRANTON, PA.—The Nay-Aug Park Street. 
Railway Company has been chartered to build an 


electric railroad five miles long in Scranton and its ~ 


vicinity. The capital stock is $50,000. James L. 
Crawford, president; George F. Reynolds, George 
E. Hill, C. E. Reynolds, Thomas F. Penman and 
Herman Osthaus, Scranton, are directors. 

CHICAGO, ILL.—Four ordinances asking for 
50-year street railroad franchises have been intro- 
duced before the Town Board of Cicero. The 
companies asking for the franchises are the Cicero 
& Proviso Street Railway Company, 
Railroad Company, Ogden Street Railway Com- 
pany and the Cicero & Harlem Street Railway, 
wick is owned by the Lake Street Elevated Rail- 
road. ; 


MT. VERNON, N. Y.—The Common Council 
has granted a franchise to the New York, West 
Chester & Connecticut Traction Company for a 
line on Chester Hill, and also to build extensions 
through the city to connect with lines to be built 
to Pelham, White Plains and Harlem. 

BROOKLYN, N. Y.—The Brooklyn Heights 
Railroad Company, in order to have a direct line 
from Park Row, New York, to Brighton Beach, 
has bought some land on West Eighth street 
Coney Island, to lay additional tracks. Tracks wil 
be laid from the Seabeach Palace, where the cars 
now stop, to connect with the Seaview Railroad 
elevated structure by an inclined plane, and then 
continuing to Brighton Beach. 


See further, page xxi. 


It is reported that the W. & D. R. R. is” 


-4 


Suburban. 


: 
. 
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ALL APPARATUS IN STOCK FOR 


THE ELECTRICAL ENGINEER. 
IMMEDIATE DELIVERY. 


Tl tent Wet Sol ee Clodod Clete tated a) 


110 Volt Dynamos. 1 50-light 2000 c. p. Standard. i pt AO je Hisher M. P 
Alternators. i 60 “ 20000 “ Brush, No. 2 15 “ Kddy.’ 
bo enney. 1 350-light T.-H., A 18. 7% 1 15 es Eds 12 K. W 
55 dison, . 1 400 T.-H., Iron Clad. 1 50 “ 2000 “ Excelsior, new 1 18 H.P a ue 
55 E, & C., Multipolar. 1 500 “ Standard, 30 K. W. type.’ Ly 25m cone ain 
90 ‘* Westinghouse. hy POC eS sain: 2 50 “ 2000 “ T.-H, 'M 1 25 “— Ediso 
140 “* Ft. Wayne Jenney. 1 500 “* Westinghouse, No. 0. “self oiler. " 1 25 ie Tea C 
200 - Western Electric. i 600 “ Cops ake Doon! 307 Ww : oo . aoe : Heme No. Shey, 20 is ete “ohn 
250 ‘“ Thomson-Houston. toothed armature. re aire paestere Etec he a0 Eddy, M. P. 
270 “* General Electric, direct 3 650 “ T.-H., 110 V 
connected to Case engine. ser OOm £ Westinghouse, 3714 K. W. 0 Volt Motors. 500 Volt Motors 
ea ta General Electric, M. P. 3 750 ‘‘ Westinghouse, self oilers. 2 gent P. Sprague. : 
. Amer. Eng. Co. M. P. 1 900 “ Westinghouse, 45 K. 1 enney 1 1 H.P. Westinghouse. 
350 Edison, 20 K. W. toothed armature. 1 3 o & %., Multipolar. nh Bl “Eddy. 
425 United States. 11000 “ Westinghouse, 2-phase, 1 7% ‘* Westinghouse. 5 i Ne *“* Crocker- Wheeler. 
480 “ Brush. toothed armature, 50 K. W. 210 4“ Eddy. 1 3 “«  Jenney. 
540 “ Edison, 30 K, W. 2 13800- -light Slattery. 1 12 “Western Electric. Le ie dison. 
800 ‘* Rockford. 3 1500 “ Westinghouse, 75 K. W. 1 20 “General Electric, M. P. 1 5 “Wood. 
1000 enney. 1 5 ** Westinghouse. 
1000 ‘“ dison, 60 K. W. ik ts) “* Detroit. 
1500 “ Edison, 100 K. W. nS eae ae -H. 
BARCAINS. [| 3: & 
ison. 
220 Volt Dynamos. BZ 2 We « & C., Multipolar. 
17 K. W. E & C. Multipolar. 1 10 is Card 
1 8% “ Fisher, M. P. 1 BS H, P. Eddy. 
112 “Edison. Arc Dynamos. 1 25 ‘“ Thomson-Houston. 2 « ieH., D 10. 
ie hey TH, 42> {| Edison, 20 KW. 1 is | Mather 
; oH “Edison. 1 20-light 1200 c. p. Excelsior. 1 2% “Amer. Eng. Co. Bi ae p, tb « Gard. 
beh Ne ae ep 1 20 2000“ Excelsior. 1 35 H.P. Edison, 30 K. 1 18 {| Edison, 15 K. W. 
«, Amer, Eng. Co. M. P.1 90 “ 2000 “ Western Elec. 1 50 “ Rockford. ea Nadal 
1 25 eeeord: 1 20 “ 2000 “ Brush. 1 75 “  Jenney 1 22 “f & C., Multipolar, 
1 75 as Eddy, M Pe 1a OF 8 2000 “6 T.-H Tn 75 66 diage 60 K. W. 1 30 ee Rockford. 
1 25 “ 1200 “ Fort’ Wayne 2125 “ Edison, 100 K. W. + 30. =E. & C., Multipolar. 
500 Voit pOeherators, A pee ee Sooty ait aa 2195 « Tenney, No. 82 
Ne oh Ysa 9 cp ae ath ha hs tehslaale seeker | Al 
Commercia 30m ‘ rush, 4, H. awkeye. ternati 
de 1Siet* & C., Multipolar. Oe ob, 2000 - 4 T-H:s Bs.D!.2, 1-41 ie : & C. nie MAO Cols: 
1 25 ‘“ eee 1 40 * 2000 “6 Western ee 1 3 GY & C., Multipolar. 1 y% H. P. Seraped, single- -phase. 
A Zeit e General Electric, direct 2 45 “ 1200 “  T.-H., 1304 Faison To ** Stanley, 2-phase. 
connected. 4 45 “ 1200 “ Brush, No. 7.- “16 ‘© Bernard. 6 3 “Westinghouse, 2-phase. 
1 30K. W. Jenney. i, 30 12900 * T-H, L. D. 1 74 “* E. & C, Multipolar. 120 “ Gen. Elec., Monocyclic. 
a 100n dison, No. 32. 12. ie BuY) ‘* Belding. 30 i 
1150 “* Westinghouse, M. P. 50 “ 1200 “ Standard. 1 10 “Eddy. 1 50 “ 4 “ “ 


Large lot of TRANSFORMERS Of standard makes, also ARC LAMPS. All kinds of INSTRUMENTS, METERS, SWITCHES, 
WIRE, SUPPLIES. Send for our monthly BARGAIN SHEET, giving complete list with NET PRICES. 


CHAS. E.GREGOoRY COW PARN Y.,. 
60-62-64 So. Clinton St., CHICAGO. 


GOMMUTATORS 2222: 


GHhENBRATOR 
and SPHRCIAL, 


Built, Refilled and Repaired for any type of machine. 


WE GUARANTEE OUR WORK SATISFACTORY. 


F. E. HOMER & CO., 


BRUSH BUILDING, CLEVELAND, O. 


Kor any Purpose 
For any System 


FOR ANY PRICE 
ALTERNATE CURRENT 


DYNAMOS 
LAMPS 


Series Enclosed Arc Lamps 


Sed 


Constant Potential Arc Lamps 
Incandescent Lamps 


Open Arc Lamps 


DIRECT CURRENT 


THE PELTON ENGINEERING COMPANY, = - CLEVELAND, OHIO 
TELEPHONE. NEW CASTLE, IND.—The local telephone pre eiecral Work on the new line will com- 


GREENCASTLE, IND.—The Putnam County 
‘Telephone Co. has been formed. Principal office, 
Greencastle. Authorized capital, $10,000. Incor- 

orators: J. Richardson, F. Gi Gilman, C. 

urst, Greencastle. 


PINE CITY, MINN.—The long distance tele- 
phone line has been completed to this point b 
the Minnesota Mutual Telephone and Telegrap 
Company. This gives Pine City communication 
with most of the towns of central and western 
Minnesota including the Twin Cities, and the line 
will be continued to Duluth in the spring. 


system has been sold to the Central Union Com- 
pany. 

COLUMBUS, O.—The stockholders of the Co- 
lumbus_ Co- -operative Telephone Company have 
prepared for business by adopting a constitution 
and by-laws and the selection of directors and of- 
ficers. President, George D. Jones; vice-presi- 
dent, Alfred E. Lee; secretary, Frank H. Howe; 
treasurer, Charles A. Spenny. 

OPAL, UTAH.—A company has been organized 
a construct a telephone line between Opal and 

Piney. The officers of the company are as 
Bi ows: President, C. F. Robinson; secretary, 


COLUMBUS, O.—The Columbus Citizens’ Tele- 
phone Company has been formed to operate local 
elephone system. Authorized capital, $500,000. 
Incorporators: H. D. Critchfield, E. R. Sharp, 
i . Hanna, J. B. Hoge, F. A. Davis, W. A. 
ardesty, H. A. Landman... 


HOPKINS, MO.—E. H. Rolston, manager of 
the Hanover telephone system is preparing to put 
in a system which will be owned by a local com- 
pany. 

See further page xxii. 
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REWINDING~REPAIRING 


We have a perfectl 
Workmen. 


Work Guaranteed... 


In the assembled form carried in stock for all Standard Railway 


Motors. We refill all kinds of Commutators. 


THE MILLER=-KNOBLOCK COMPANY, 


INDIANA, 


SoutH BEND, 


equipped Repair Shop and Expert 


BLAND, 
NE OHIO. 


spacial REWOUND. 
OQ MUTAT Ss 
ao REFILLED. 


FIELDS ®- 
-¢€ REPAIRE 
7 


EEV, 


ee sollNe«es 


FIELD 
Winding 
WE LEAD 

THE WORLD 


D. 
rise 


Factory Prices 
Are Not In It 
With Us. 


a 
& 


\ | T WwW 


=| 


ruptedly. 
To avoid 


by day. 
An investment 
a 


FINANCIAL. 


ROCKFORD, ILL.—The Rockford | Railway, 
Light & Power Company, formerly the Rockford 
City Railway, has been granted permission to in- 
crease its capital stock from $256,000 to $350,000. 

LAWRENCE, MASS.—The Lowell, Lawrence 
& Haverhill Street Railroad Company has filed. a 
petition to the Legislature for an amendment to 
its charter relative to its capital stock. The pres- 
ent stock of the company is $1,900,000, of which 
$1,500,000 is already issued. G. H. Campbell is 
president. 

PHILADELPHIA, PA.—The Fairmount Park 
Transportation Company, which operates 10 miles 
of electric railroad in Philadelphia, has asked per- 
mission to issue bonds to the amount of $150,000 
as a mortgage on the franchises of the company. 

first mortgage of $500,000 5 per cent. gold 
ae me ere Sept. 1, Ne 0g dine pa iachee 
capital stock of the company is 000, of which 
$770,000 has been teenies 4 


Highly Finished Oak Cases: 


AUTOMATIC Telephone 
Exchange System 


NO HELLO GIRL! 
STRICTLY PRIVATE ! 


A service that is quick and true. | 
To carry on a conversation uninter- 


interference of voices and 
confusion of wires. 

To escape from the dependence upon 
the pleasure of central operator. 

The same speedy service by night as 


USE THE NATIONAL 
AUTOMATIC TELEPHONE 


Send for Illustrated Circular 
Instruments. 


National Automatic TelephoneCo, 
Home Office, Salina, Kansas 


Factory and Office: 
71-75 W. Jackson Boulevard, CHICAGO, ILL. 


The “New Standard” Telephones. 


Perfect Working 
Telephones 


$ 


The first time that two Perfect-Working High 
Grade Instruments were ever sold at this price. 


All Metal Parts Nickel Plated. 
Watch Case Receivers. 


Transmitters. 


Manufactured by 


NO WAITING ! 


that is safe and profit- 


Showing 


CHICAGO, = ILL.—The | Northwestern Ele- 
vated Railroad has perfected its loan of $4,400,000 
which it has been: negotiating for some time. It is 
reported the loan was Blair 

Co. of New York. 


BOSTON, MASS.—The Binghamton General 
Electric Company, Binghamton, N. Y., has de- 
clared a semi-annual. dividend of 2 per cent., pay- 
able now to stock of record Dec. 17. Gross re- 
ceipts for the year (December estimated) amount 
ak etree neo Woo tee oe taxes, $15,- 

, leavin . or stock; t. divi- 
dend, $11,200: surplus, $10,500. Peter ur: 

ROCKFORD, ILL.—The Rockford Railwa - 
Light & Power Company has certified to an a 


$559'G00 a the capital stock from $250,000 to 


made through J. I. 


ELECTRIC RAILWAYS. 


CHICAGO, ILL.—Having failed t 
fifty-year franchise at Lake Slut for its oropaced 


It is for YOU who —. 


No. 30. New Desk Set. 


EUREKA ELECTRIC GO., 157-159 So. Canal St., Chicago, Ill. 


i 


5.00 Ha 


Coal Grain 


A Write for 
The Russell Tomlinson Electric Company, ilustrated 
atalogue. 
Strong, 4l Cortlandt St., = NEW YORK, U. S. A. x 
Durable and 
Perfect in These TWO TELEPHONES will be forwarded to any address upon Agencies 
Every Detail. receipt of Five Douuars. ; Wanted. 


Want the Best 


That money or skill can produce 
in switchboards and telephones 
that we have exerted our every 
effort to offer only the Extreme 
Highest Grade in 


Switchboards 
Telephones 
and Parts. 


How well we have succeeded 
will satisfy the most critical. 
Get our prices before placing 
your orders. 


eastern terminus, the Chicago and Fox Lake Elec- 
tric Railway promoters are now negotiating with 
the trustees of North Chicago Village for a simi- 
lar franchise there. 


BLOOMSBURG, PA.—At a meeting of New 
York and Bloomsburg capitalists a company was- 
organized for the a ed of pushing the street 
railway project. he company will take up the 
franchise granted by the Council about a Aid i det 
to the det aikt Bloomsburg Company. It is the 
intention of those interested to begin the con- 


struction of a line between this city and Berwick. . 


at once, and later construct a line southward to- 
Sunbury. 


ALBANY, N. Y.—An electric road between Al- 
bany and Hudson seems an assured fact. Pro- 
moters of the project have been at the Edison. 
works in Schenectady seeing the authorities there- 
in regard to sending in bids and making recom-- 
mendations, 


See further page xxv. 
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THE AMERICAN BELL TELEPHONE COMPANY. 


125 MILK STREET, BOSTON, MASS. 


ieee Company owns Letters-Patent No. 463,569, granted to Emile Berliner November 17, 1891, for a 
combined telegraph and telephone, covering all forms of microphone transmitters or contact 
telephones. 


NOW READY. 
CATALOGUE No. 10. 


A New Pocket Battery Gauge, to retail $3.50, is now 
ready. 

Something New in Burglar Alarm Traps now ready. 
A lot of specialties we are now making can be purchased at the 
right price. 

THE MESCO DRY BATTERY (better than ever). 


Prices to suit buyers who are using cheaper grades. 


Manhattan Electrical Supply Co. 


=———@ NET PRICE, $6.50 32 CORTLANDT STREET, NEW YORK 


Western Telephone Construction Co., | | | 
Pr: Veranetetervclneaco) 12 : A Physician seid 


Largest Manufacturers of AGT would as soon think 
TELEPHONES AND SWITCHBOARDS EXCLUSIVELY of taking off the door- 


hile Sec aa hell as of doing without | 


INCANDESCENT LAMPS RENEWED. | | _ thetelephone service.” 


Manufacturers of new lamps. Either NEW or RENEWED Message Rates 


make the cost of telephone service in 


lamps exchanged for burned out lamps. New York very moderate. 
LYNN INCANDESCENT LAMP CO., Se ara dete a lita 


, with the amount of use. 


_-~ NEW YORK TELEPHONE Co. ' 
15 Dey St., 952 Broadway, 115 W.88th St, 


Lynn, Mass. 


[ncandescent Lamps RENEWED. 


GEO. K. HAMBLIN, = = = 4 Peck Slip, NEW YORK. 


Ls Poet ee ey "1% 
UND. 
AND STEAM. 


D. W. PHELAN, 280 Broadway, New York. 


TRANSMITTER. 


FINEST TALKER ON 
EARTH 


Especially for Pe iange and 
Long Distance Service. 
We manufacture Switchboards, 


eB. R. HARRIS, 


Manufacturer of 
Spring 


Electrie, 
FINE BRASS, COPPER, GERMAN SILVER, 
Phosphor Bronze Wire. 
SPECIAL ALLOY WIRE DRAWN TO ORDER. 
35 BENEDICT ST., WATERBURY, CONN. 


Weston Electrical Instrument Co., 
114-120 William Street, Newark, N. J. 

AMMETERS and VOLTMETERS 
For Central Stations and Isolated Plants. 

A new,profusely illustrated Catalogue just published. 


j | 
ail styles of Telephones and every- 


= thing to equip an exchange. 
4 : Send for illustrated Catalogue. 


| KOKOMO TELEPHONE & 


ELECTRIC MFG. CO., 
Kokomo, Ind., U. S. A. 


XXiV 


THERE WOULD BE 
LITTLE COMPLAINT 


WERE ALL TRANSMITTERS AS GOOD AS THE VICTOR. THERE 
Is A NATURALNESS ABOUT OUR INSTRUMENTS THAT CANNOT 
THEY ARE CLEAR, SENSITIVE, 
POWERFUL. 
: THe TRANSMITTER HEAD IS 
M:\DE OF HARD RUBBER, SO AS TO 
PREVENT ABSORPTION OF MOISTURE 
AND THE CONSEQUENT PACKING OF THE GRANULES. 
THe Box AND ARM ARE HIGHLY POLISHED, ORNA- 
MENTAL AND SYMMETRICAL IN DESIGN. 
THEY ARE FITTED WITH 500 OHMS INDUCTION COIL, 
OVER 10,000 IN USE. DOES THIS NOT SIGNIFY MERIT ? 


WE KNOW YOU WILL APPRECIATE THE VALUE OF THIS TRANSMITTER. 


THE VICTOR TELEPHONE MFG. CO. 
{66 to 174 S, CLINTON STREET, CHICAGO 


AMERIGAN EMEGTRIG 
TELEPHONE COMPANY, 


171-173 So. Canal St., 
CHICACO, 


The Largest Manufacturers of 


. Telephones az 
Switchboards 


In the United States. 


ALL GOODS STRICTLY HIGH GRADE 


Five Hundred Exchanges, Aggre- 
gating One Hundred Thousand 
Telephones in use. Four Years 
Service. 


ILL. 


Write for New Catalogue, showing 
New Types and Prices. 


No. 37.—Our Leader. 


THE STROMBERG GARLSON 
reso voces vt TELEPHONE MFG. GO. 


CHICAGO, U. S. A. 


aa 

: Z 
< t 
= a 
_ x 
i Zz 
2 é 
aw 'Z 
< 

Py, © 


THEO ONLY manufacturers sellin 

72) ine, Police, Fire Alarm, Street 
Intercommunicatin 

tespect all patent claims of others. 


a complete line of public exchange, 
ailway, Express, Central Station and 
Private plant a aven at a, Ay oe creed am: by ostont. We 

CATALO 
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HELLO 


Who Leads in 
TELEPHONE 

W000 
SPEGIALTIES ? 


Cabinet 
Manufacturing 
& Supply Co., 


CLEVELAND, __ - = 


OHIO. 


TELEPHONES 


As Shown in Cut 


$7.25 Each. 


With Double Battery Box..... $7.75 each 


Short Distance Magneto Call 
Telephones. .. ..........$5.00 each 


‘Battery Call Telephones......$2.75 each 


ALL TELEPHONES HIGH GRADE AND _ 
FIRST CLASS IN EVERY RESPECT. 


Send for complete catalogue of 


ELECTRICAL SUPPLIES, 


| Mianus Electric Co. 
MIANUS, CONN. 


WHOLESALE 


W Telephones 
and 


Magneto Bell No. 3. 


Farr Telephone & Cons. Supply Go. 


Magne Bell No. Is 
No. 357 DEARBORN STREET, CHICAGO. 


INTERIOR TELEPHONES 


Our Circulars and Illustrations explain in detail. Send for them. 


THE ALLEN-HUSSEY CO., 218 RANDOLPH ST.. 


CHICAGO. 


In writing advertisers, mention of The Electrical 
Engineer will be esteemed a favor. Nes dP hg ne 


Gives exclusive attention to the development and uti iza- 
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i HE PEL | ON tion of water borers by the most modern, economic and 
improved methods. 

An experience of more than fifteen years, involving 
both the theory and practice of hydraulic engiméering as 

relates to power development in its widest range of ap- 
ever is at the service of its customers. NINE 
iat rtedany WHEELSNOW RUNNING, aggregating some 

ELECTRIC POWER TRANSMISSION. 

Pelton Wheels afford the most reliable and efficient 
power for such service, and are running the majority of 
stations of this character in the United States, us well as 

Highest efficiency and absolute regulation guaranteed und iati 
Chtabicusd furatned on Splitations rere Jf ed under the most extreme variations of load 
121 Main Street, 143 Liberty Street, 
San Francisco, Cal., U. S. A. PELTON WATER WHEEL COMPANY, New York City, U.S.A. 
CHICAGO. 
MANUFACTURERS OF 
Complete Piping Equipments Cut and 
Fitted ready for Erection. 
Over Twenty Large Power Houses 
Equipped complete during the past 


COMPANY most foreign countri 
Gompany, 
PIPE AND FITTINGS. 
year. All giving perfect satisfaction. 


BRANCH HOUSES: 


NEW YORK PHILADELPHIA OMAHA 
KANSAS CITY LOS ANGELES 
ST, PAUL SIOUX CITY 


PORTLAND, ORE. 


THAT REGULATES. 


3 per cent. regulation GUARANTEED 
from no load to full load. 


SAN FRANCISCO 


A GAS. ENGINE 


POeoQeoGeors 


Sizes 25 to 150 H.P. in use. 


Belted or direct-coupled units. 
2OrGeeQeoGeo 


Send for Circular. 


Miller Improved Gas Engine Co., ©?" cro ™ 


INGS, STAMPIN 
ORIGINAL ano Soce MAKERS IN THE U.S. 


Bells and Pushes 


GOOD GOODS 


AT REASONABLE PRICES. 


HUEBEL & MANGER, 


286 Graham Street, BROOKLYN, N. Y. 


ae eee CL er cml, ivi Nie R. 


W.C.Younc Mra..Co. 


mMANFRS- & UNCHES AND q oftens OF 
paTHes \3 5 = EARS, 


TELEGRAPH ADDRESS |i]! WoRCESTE R, 
YOUNG ,WORGESTER, ih) MAssS., 


WESTERN UNION HL Pursell 

.CODE USED. vt i “I -U.S.Ae 
Ca Peay Sah Hoel a 

EUROPEAN AGENCIES: 


SELIG, SONNENTHAL & o., London. | . E, SONNENTHAL, Jr, Berlin. 
H. W. PEABODY & Ca., Paris, - .JOS5EF. SCHVARCZ, Budapest. 


‘Modern Methods” 
1 ink-Belt Carrier” 


These two books illustrate and 
describe our 


ELEVATING and CONVEYING Machinery 


The first treats of our general 
line, for handling any material, 
whether loose, boxed, barreled, 
baled or bagged; while the 
second is devoted exclusively 
to the ‘‘LinK-BELT” Carrier, 
which is designed for : 


Carrying COAL and ASHES 


in Power Houses, Gas Houses, 
Coal Yards, Etc. tS ae 


Either or Both Books sent on request. 


LINK-BELT ENGINEERING CO. 


Nicetown 49 Dey St. 
PHILADELPHIA NEW YORK CITY 


t ©0220 @o @e0Go2 er Gor Gee Goo Gor Geo Gor o2 Oo 20 Ge Ger Gor Ger Ger Ger Gor Su Gor GrGe 
3 
e 
3 


A$7.00{ GIVEN FREE } 


to each person interested in 
subscribing to the Eugene 
Field Monument Souvenir 
Fund. Subscribe any amount 
desired. Subscriptions as low 
as $1.00 will entitle the donor 
to this handsome volume 
(cloth bound, 8x11), as a sou- 
venir certificate of subscrip- 
tion to fund. Book containsa 
selection of Field’s best and 
most representative worksand 
is ready for delivery, 

But for the noble contri- 
bution of the world's greatest 
artists this book could not 
trated by thirty- ? have been manufactured for 
two of the World’s less than’ $7.00 
Greatest Artists, The Func created is di- 
. vided eq ial y between the family of the late Eugene 
@ Field and the Fund for the building of a monument to 
i the memory ot the beloved poet of chi'dhood. Address 


BOOK of 
EUGENE 
FIELD’S 
POEMS= 


Handsomely Ilius- 


O99 Boe Per Peoo Gor See Gee Geo Heo Ger Goo Geo G++ Hee Oe Gor Ger@: 


B99 O09 Boo G oo Ger Gor Gor Ger oo Gor Gor ee Gee Ger Geo®. 


EUGENE FIELD MONUMENT SOUVENIR FUND, 
(Also at Book Stores.) 180 Monroe St., Chicago. 
If )ou also wish to send pustaye, enciose I0 Cts. 


Mection this Jour. as Adv. is inserted as our Contribution. 


TELEPHONE. 


M’KEES ROCKS, PA.—The Central District 
and Printing Telegraph Company has begun the 
installation of a new exchange at McKees Rocks. 

NEW ORLEANS, LA.—The People’s Tele- 
phone Company organized at a meeting held in 
this city, at which they elected Mr. L. Holmes of 
Detroit president, Mr. P. Curtis vice-president 
and general manager. S. P. Walmsley is treas- 
urer and H. C. Cage, secretary. The capital stock 
of the company is $600,000. 

PEORIA, ILL.—The Central Union Telephone 
Company recently secured a new franchise in 
Peoria running for thirty years and or ga i 
to charge the same rate as now prevails. e 
company promised to put its wires undergorund 
downtown, spent a hundred thousand dollars on 
improvements, and has greatly improved the serv- 
ice. The Central Union Telephone Company now 
voluntarily reduces rates on all classes of serv- 
ice from 10 to 35 per cent. 
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The Pioneer and Leader... 


& 


THE 


20TH 


CENTURY 
MOVE= 


fa) 


<— cS ee 
oy ee te 


ustme American Loe Vehicle Company 


OUR IMPROVED BATTERY reaches the Up-to-Date limit as a combination of the 
powerful, light and compact. 


THE BEST RESULTS OF EXPERIENCE 


SCIENTIFIC AND PRACTICAL experiment are embodied in our vehicles—power, mileage 
capacity, speed, absolute control, luxurious appointment and high finish. 


SEND FOR CATALOGUE 


The American Electric Vehicle Company 


Offices, 1545 Michigan Avenue CHICAGO, GIES Z AS Factory, 1523-5 Wabash Avenue 
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ANNUNCIATORS ano BELLS 


CATALOGUES AND PRICES ON APPLICATION, 


PARTRICK, CARTER & de = PHILADELPHIA, PA 


XXVii 


Supply Parts. Special Work. 


HOCHHAUSEN & HALL, 


ELECTRICAL CONSTRUCTION 
AND REPAIRS. 
Estimates furnished on all electrical work. 


- | 67 Liberty Street, BROOKLYN, N. Y. 


7 This is an interior 
4] view of the Metropoli- 


Easy to Operate. 
, Easy to Wire. 


Will not get out of 
Order. 


Handsome in Ap- 
pearance. 


SOLD BY ALL 
ELECTRICAL SUPPLY 
HOUSES. 


Specify it when ordering. 


THE HART 
& HEGEMAN 
MFG. CO. 


~ 216 High Street. 
HARTFORD, CONN. 


Peru Electric Mfg. Co., 


Peru, Indiana, 


Manufacturers of 


Porcelain SUNATieS of every description. 


Main and Branch Cutouts, Porcelain Knobs, 
Cleats, Tubes, Rosettes, Switches, Wall 
Receptacles, Motor Cutouts, etc., etc. 


Nev. 30th, 1897. 
PATENTED { May 17th, 1896. 


BATTERIES OF OUR SUPERIOR MAKE: 


LACLEDE 4» HERCULES. 


We take orders for PORCELAIN SPECIALTIES in Quantities. 
WRITE FOR CIRCULAR. 


‘* Boch 
Glaze-Filled”’ 


HIGH VOLTAGE INSULATORS 


AND 


PORCELAIN PIN COMBINED. 


Any Required Test Guaranteed 
no matter how high. 


Beware of imitations. 


Manufactured solely by 


1 THE R. THOMAS & SONS CO., 
EAST LIVERPOOL, OHIO. 


Pat, March 8 and 22, 1808. 


Sales Offices, 39 and 41 Cortlandt Street, New York- 


tan Street Railway 
Company (Kansas- 
City,Mo.) boiler room, 
showing Hunt Noise- 
less Conveyor and 
arrangement of chutes 
Nill for spouting coal di- 
rect to the Automatic 
Stokers. This convey- 
or, after delivering the 
ceal to the storage 
bins,which are located 
=| Over the furnaces, 
asses underneath the 
ii boilers, receives the 
i] ashes, and transports 
yi them to a tank from 
@| which they are readily 
\} removed. 

This is only one of 
Z the many great instal- 

: E A LULERISS} lations our catalogues 

Describe. Catalogue 9810 feats a * Coal Handling for Steam Generation.” We are 
always glad to send it and any information to REL Thue: 


esas. W. HUNT COMPANY, "*"EEReNSzar gree" 


Works direct, 


FREE EXHAUST, DURABLE 
EASILY CLEANED. 


Mt STRATTON 
Al SEPARATOR. 


DELIVERS PRY STEAM 
To your} Aurea 


om cAT MEG: cae 


14-16 CHURCH ST., NEW ‘YORK. 


BY SIMPLY PRESSING A BUTTON YOU CAN 


STOP YOUR ENGINE 


Close any valve in your steam pipe. Throw out a friction clutch, 
Stop.a water wheel. Stop a gas or oil engine. Stop anything 


controlled by valve or lever. 
IF YOUR ENGINE STARTS 
roraczor  FARAUN AWAY 
THE MONARCH SPEED LIMIT 
STOPS IT AUTOMATICALLY. 


~ 


THE MONARCH MFG. CO., 
F 39 Cortlandt Street, New York. 
For New England States address Waterbury, Conn. 


FLY wheel accidents. 

burnt out armatures or field magnets, 
wholesale blowing of fuses. 

loss of life in moving machinery, 

loss in accident suits due to 

lack of proper precautions, 
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EDISON > 
WRITES 


Cb ddtdreis sires 
harge Nip Neco me AS i 
> Cours den the Calvi: ca meer 5 sotto 


Conchucect by Messrs ee and Wantm 
Ts Ge of ane eal Velud to say who eave 


ELCaIricafl tducatiam 


For our two Free Books— | 
‘Can | Become an Electrical Engineer ?” 


anD ** The Electrical Marvels of our Times.” 


a _—_Address.. 


The Electrical Engineer Institute 
of Correspondence Instruction, 


Dept. VI., 120 Liberty Street, 
~NEW YORK, U. S.A. 


JOS. WETZLER, President. T. GC MARTIN, Vice-President. H. A. STRAUSS, Gen’l Manager, — 
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Biss 


IF YOU COULD NOT GO TO COLLEGE 


Look carefully into the 


0-0-0-0-0-0-0-0-0 +0-0-0-0-0-0-0-0-0-0-0-0-0-9-0-0 


_wil] fit you for the higher 
posts in the profession. 


‘Q-0-0-0-0-0-0-0-0-0-0-0-0-0-0-)-0-0-0-0-0-0-0-0 


120122 Liberty Street, 


Department of Electrical Engineering. 


SENIOR COURSE, 
Price $75.00 payable in monthly instalments of $2.00 each; 
$65.00 payable in monthly instalments of $5.00 each; 
. or $55.00 if paid cash in advance. 
The following is a detailed list of the subjects taught in the 
Senior Course: 
1. Arithmetic. 
2. Mensuration. 
3. Algebra. <* 

4. Geometry, Trigonometry and Graphics. 

5. Elementary. Mechanics. 

6. Elementary Physics. 

7. Elementary Chemistry. 

8. Mechanical Drawing. 

g. Strength of Materials. 

10. Applied Mechanics. 

11. Thermodynamics. 

12. Steam Engines and Boilers. 

13. Principles of Electricity and Magnetism. 

14. Laboratory Instruments and Measurements. 

15. Continuous Current Generators and Motors. 

16. Principles of the Alternating Current. 

17. Alternating Current Machinery. 

18. Transmission of Electricity. 

19. Commercial Instruments and Measurements. 

20. Applied Electricity (covering generally Telegraphy, 
Telephony, Electric Lighting, Electric Railways, 
etc., etc.). 

21. Switchboards and’ Switchboard Jnstruments. 

22. Isolated Plants and Central Stations. 

23. Design of Continuous Current Machinery. 

Design of Alternating Current Apparatus. 


Foreign Students. 


For students residing in foreign countries, the cost of in- 
struction is a little higher than for those residing in the United 
States, Canada and Mexico. This difference in price‘is, how- 
ever, not for the instruction, but is necessary to allow for the 
increased cost to the Institute in postage. 

_ We can therefore accept applications for enrolment coming 
from other countries than those mentioned at the following rate, 
‘given in English money: 

£18— 18s.—if paid in monthly instalments of 10s. each; 

£16— 8s.—if paid in monthly instalments of £1 each; 

£13— os.—if paid cash in advance. 

These rates hold good ior all countries embraced in the 
Postal Union. 


Address all Communications to 


Correspondence Instruction 


g $ APPLICATION FOR ENROLLMENT. & : 
3 Our Senior Course here 9 : 2 Fill out the application g 
g outlined, has been pre- $ ecoselNeceee 6 eat ; ¢ 
§ d by specialists, is g _ 8 # 2, ee il "REP gh gh gh 8 
> pare ; : 4 ; 
© complete, thorough and ¢ Fhe Electrical Engineer Institute : signet, accompanied by ¢ 
2 : # 9 9 your. remittance,.and the ¢ 
° reliable, and its mastery 9? = 9 y , g 
} ’ y ) , SRAAA ©) i505 ° ° g 
3 i 6 g 
9 ¢ g 9 
2 2 g 2 
o- oO 


following proposition :— 


Q-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-*0-0-0-0-0-0-0-0-6 


return mail will bring you 
the first instruction papers. 


--0-0-0-0-0-0-0-0-0-0-0-0-0-0: 0-0-0-0-0-0-0-0-0, 


NEW YORE, U.S. A. 


Dollars ($ 

payment of my. first instalment for complete instruction, as ex- 
plained below, in the ... COURSE 
of the DEPARTMENT OF ELECTRICAL ENGINEERING. 
It is hereby agreed: 


I hereby enclose 


First. That the total price of the said Course of Instruction 
shall be Dollars ($ 
monthly instalments of 


ye to be paid for in 


Dollars each, and that this 
price includes: 

(a) All charge for instruction in all subjects of the course 
until Iam qualified to receive a diploma or certificate. _ 

(b) All postage on Instruction and Question Papers, cor- 
rected work and special information sent me bv the Institute. 

(c) A complete set of Instruction and Question Papers in 
pamphlet form used in teaching, all of which are to be supplied 
to me as I proceed with my studies. 


Second. It is hereby understood that when the said Course 
of Instruction shall have been paid in full, it shall be NON- 
FORFEITABLE and shall continue in force until I shall have 
completed the same. 


Third. It is understood that I may change my residence at 
any time and no extra charge shall be made by the Institute if 
I do’so, tnless I remove beyond the limits of the United ‘States, 
Canada or, Mexico, in which case I agree to pay whatever. extra 
cost of postage the Institute incurs by my removal. 

Fourth. It is furthermore understood that I may at any time 
sell my membership or give it to some other person, and that 
the Course of Instruction is TRANSFERABLE, provided pay- 
ment of One Dollar is made by the new student to the Institute 
to cover the cost of such change. 

Fifth. It is furthermore understood in case such transfer of 
the Course of Instruction is made, that the student to whom 
the Course has been transferred will arrange with the Institute 
to pay such an amount as may be just for any subjects previously 
taught the original holder of the membership, and which the 
new student desires to have repeated to him. ; 


Mailing Address; 


Post Office 
Occupation 


Business Address 


The Electrical Engineer Institute of Correspondence Instruction, 


Dept. VI., 120 Liberty Street, New York, U.S. A. 
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Heit ON. ENGINEERING Gk @ " | | ESTABLISHED A CENTURY AGO. 


CINCINNATI, O. JESSOP’ S STEEL 


Manufacturers of Line Material, 


For TOOLS, DRILLS, DIES, etc. 


hoeerpr et SHEFFIELD. ENG. 
f Am. Office, 91 JOHN ST., N. Y. 


wm. Jessop & Sons, Ltd 


ia Arc Light Construction 
\ Material, A ie 


BR ; SoS UN 
: pee aI f Creaghead Mast Arms. es, 


REAGHEAD FLexinLze BRACKETS 
(Patented) Tnouimrms Sonreiren. 


greeeeeees 0A ODADAS 


WE MAKE 
GOOD ENGINES 


They are good for several reasons, viz.: 


Ist.—The design is ideal. 

2d —The material the best obtainable. 

3d —Made by expert machinists. 

4th—T horoughly tested at the works—in your 
presence, if you please. 


And by reason of all this, an economic duty that is oneseeiied $ 


METROPOLITAN ‘TYPE. 


Built in sizes from 3,000 to 5,000 H. P. Westi n g house CHURCH, KERR 


& CO., Engineers. 


MACHINE CO., M’f'rs 


Works at Pittsburg and Chicago. 


OFFICES: 
NEW YORK: No. 26 Cortlandt St. PITTSBURG: Westinghouse Bldg. 
CHICAGO, No. 171 La Salle St. DETROIT: Union Trust Building. 
BOSTON, No. 53 State St. PHILADELPHIA: M. R. Muckle, Jr., & Co., 


Drexel Bldg. 


VDEVVVVEVVVUTVTETVBUBSVUVUTUUTUUTNZTV1 nr 
WarNer's Pocket BaTTERY Gaauee| #xr* 


For testing all kinds of batteries, in- 
cluding storage batteries. 


5,000 now in daily use. 
Recommended especially for Tele- 


<p 
ep 
: 
phone Inspectors. : 
ep 
ep 
ep 


All about every known Tool, large and small, and gg, 
its uses, size, weight, and present market price. Every xg. 
Tool described and illustrated by fine and 4g, 
accurate cuts. Send at once for MONT= 4g, 
GOrMERY & CO.’S thoroughly up to date gg, 
TOOL CAT ALOGUE for 1898.“ 510 pages 4g, 
with index. Pocket size 64x44, rounded xg; 
edges and stitched covers. Every fore- x 
man of workshop or factory should have 
a copy. Mailed for 25 cents by 


MONTGOMERY & CO., ) 
105 FULTON STREET, NEW YORK. ~~ 


EEEEEEEIEEEEEEPT 
KochWovenWire Tube Dynamo Brash | RUDO LPH GIESE 8s heceSeraiiveane ope 


Manufacturer also of **Giese’’ Cast Steel 
GOLDMARK & WALLACE, Agents for U. S. 


The only convenient and practical 
instrument for the purpose. 

It is indispensable to those using 
batteries and having the care of them. 

Warner's Pocket Battery Gauge is 
I] the size of an ordinary watch—easy to 
carry withyou, 


No", éle uxt os : i 
N x ve wy Price, $5. 00. ieee bie 
SS ae 4 
Nea j NOTE.—Extra charge of $1.00 for pocket gauge 


specially wound for testing single cells of 
storage batteries, 


THE STANDARD ELECTRIC TIME CO., “°waTtERBuRy; conn. 


E Spring Wire. 
121 Worth Street, New York. . 162-164 West 27th Street, New York. 
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F git $33 anaaaaaaeaeaeassesscassssssssssscssscszeccetteetssszsssztttt $3333 


Westinghouse 


| Eats reoereesceesensonseesonsoosoosooess 

Power 33 

Transmission: 
Methods 


' have been born of experience. It is 
“experience” which is so important, 
ee SS so valuable, when the difficult prob- 
lems present themselves. It is this “experience” above all other 
i things that brings to our works the large jobs. When the cost 
ofa plant mounts up into the tens or hundreds of thousands 
~ owners must have assurance that the work will be done right. 
_ There is nothing so assuring as what has been actually done. 
Tf this be successful it guarantees success to similar work. For 
$3 us there is nothing too large--nothing too small. The machines 
33) owe have built range from 5000 horse-power down to the 
$3 smallest fan motor. No other builder 
33~—shas had this experience. If you deal 
33s with us you are the gainer to the ex- 
33s tent of this ‘“experience’’--a priceless 
; _ possession. We invite you to con- §& 
; sult US as to your requirements. ao ae 


oe 


¢ 
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3) 


stessssssssey 


me 


a ; 
Lr. r . 


a ae 


% ‘ ELECTRICALLY DRIVEN BORING MILL. 


ee SSSSEEE ESET TESS 


5$$$$0$5$55555bbbbbboooObo Oooo boom bb OOo 
seseccessesesosososoooosssoososoossoooooooeso one tte. 


Sb ee i 
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“Westinghouse Electric & Mfg. Co., 


- PITTSBURG, PA., 


and all Principal Cities in the United States. 


Westinghouse Electric Co., 
LIMITED, 


32 Victoria ues LON DON. TYPE “C’ MOTOR DRIVING SHAFTING. ro4 
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ROUSE-HINDS ELECTRIC 00. SWITCHES, 


Main Office and ee Syracuse, N.Y. New York Office and Warehouse. 23 Dey SI St. i 


GREEN'S ECONOMIZER, 


ADAPTED SPECIALLY FOR 


ELECTRIC LIGHT AND POWER PLANTS. 


FICES Ae 
NATTEAWAN, Head Office i re ONLY MANUFACTURED BY — 7 
or th r 
BOSTON, 63 State Str THE FUEL ECONOMIZER CO. ; 


CHICAGO, 1105 Stanamiock Bleck. Rs ¥ 
SAN FRANCISCO, 32 First Street. MATTEAWAN, N.Y... °°) 7 


a 


4 
ek 
oe 

Pie ome 


, 
il 


DYNAMOS RIKER MOTORS 


Bren. 
Correspondence ae 
Sollcited. Cai 
rz oii oe 
° Agents \ sas : 
& Wanted. oF TRADE MARK. 
“ i THE STANDARD FOR RUBBER INSULATION. ' 
a. | (889—Paris Exposition Medal 1898— World’s Fair Medal f for ig 
” an for Rubber Insulation, Rubber tnd ns epee 
3 © . Sole Manufacturers of. oe 
re) m 
sJOKONITE ¥ite> 
~ ) (TAPE, 


Manson Tape. ies, 
wa THE OKONITE CO., L 


York srnesy: | Eisaeregaieat [viewers 253 BROA DWA | 
BROOKLYN. _ Gro. T. MANSON, Gen’l Su pt. 


' W.H. Hopains, "Sec’y. 


WRITE TO 
FERRAGUTE MACH. fo. 


BRIDGETON, N.J., us.a. 


_ FOR CATALOGUE OF 


PRESSES, DIES 


And other Sheet Metal Tools fer all kinds of 
ELBCTRICAL WORK, 
Especially the Cutting aud Notching of 


ARMATURE DISCS. 


Dynamo owes 
BELTING? ST. LOUIS, Ae 


113 Tiberty St. 164Suammer: St. “129 No. 
New York, N. Y. Boston. Mase.  Philad 


ENGINES | 
MATOARS FTC Send °F cctiates 


WROUGHT [RON RRIGE COMPAR 


F. M. WYANT Treas. and Gen’!l Manager 


LONG DISTANCE TELEPHO 
WESTERN UNION and POSTAL TELEGRAPH wires. CANTON, OHIO. 


ewes vesereecslrorosooss 


PRINTING BY X-RAYS. —TRAIN SONAL, —BAITISH CENTRAL STATIONS. 


lectrical Engineer 


A WEEKLY REVIEW OF THEORETICAL AND APPLIED ELECTRICITY. 


(Copyright 1899, by THm ELECTRICAL ENGINEER, 120 Liberty Street, New York.) 


~ Vol XXVII. No. 559 NEW YORK, JANUARY io, 1899. Price 10 __Price ro Cents. 


cond thifat Expat Sorc OROCKER-WHEELER | 


Builders of belted and direct-connected Power Generators. Die 
TELEPHONES. rect current motors of all sizes, voltages and speeds. 
Dynamotors, motor dynamos and boosters. 


mae §=Send for New Catalogue. 
32 and 34 Frankfort Street, @e_ NEW YORK, | Main Office: 39 Cortlandt Street. Works : Ampere, N. J. 


TRADE MARK ID” Our name is a guarantee of High 
“PEGAWOI Quality, Reasonable Prices 
ENAMELETTE. Mie’ Service and Polite A f- 
A waterproof composition not affected by petroleum, kerosene, benzine, t 
turpentine, linseed, cottonseed or castor oils, salt air, water or atmos- ention. 
pheric 2 gern pe 4 tanks, ce ae uinne’s, machider 10 
d , hulls of vessels, cottages near the ocean, interior wo ° 
Beeston. Ia all colors. Sample by mail for 25 cents. DELAWARE HARD FIBRE k Union and 10th Streets, 
+) WILMINGTON, DEL. 


The American Pegamoid Company. 3846 Broadway. New York, y 


Se ae ope ee 


ergy Berne bigne ibe ee & R t 
ant shou e provided wit epper egis er, 
BRISTOL’S RECORDING P ELECTRIC STREET RAILWAY 


< \ 
S) VOLT and AMMETERS | 0.0. ru.cONTEACTONS AND ENGINEERS. 


» PLUGS AND RECEPTACLES 
2 DOOR SWITCHES. 


ey) ANCHOR ELECTRIC Co. 


Beet. Treas, 2° Gen'l Manager, 2 CR ReminGron, Jn’ See THE KELSBWY 
ee 

AMERICAN ELECTRICAL WORKS," | Noiseless Ratchet Brake. 
: Bare and Insulated B'eetri Hi, ey ee ee 
a El Ie Li Line Wire, 
5 iegindescsns ache Slacipin: Canis. QUICK IN OPERATION. 
= ’ ; GREAT STRENGTH. we at 
; Railway Feeder and Trolley Wire, | cLurcH posrrive. 2 oa 
- AMERICANITE, MAGNET, OFFICE ee THE BILLINGS 
3 AND ANNUNCIATOR WIRES. Fhe fisndiee aecaade of thie i SPENCER 60., 
. Cables for Aerial and Underground Use, | best composition and highly SARTEORD. COMM? 
= New York Store, P, C. Ackerman, 10 Cortland St. finished, The pioct ahs aes 
ef Chicago Store, F, E, Donohve, 241 Madison St are of the very best materia Drop Forge 
e Mein Oitees ond Bogen tiie bios To | All paris iaterchangeable. Commutator Bars. 
 «* GRIMSHAW WHITE CORE WIRES sa 
eh 
Raven White Core Wires, Raven Black Core Wires, Competition Line Wires, Grimshaw and Competition Tapes and Splicing Compound, 
r MANUFACTURED BY 
. NEW YORK INSULATED WIRE COMPANY, 
ON IMN OFFICES BRANCHES: } 55 Dearborn St. 134 Congress St. wl Flood Bldg. 
— a 
- THE STANDARD 
52a S A iW i b E xX For RUBBER INSULATION 
= & ON a: oS e ee 
. WIRES ann CABLES ay a Manson Tape. 
i 4 For eeersnouss, Pabmearine, Line and Inside E \N CANDEE eva Howe’ Cc j R Cc U | T B R E A K E R = 
SIMPLEX ELECTRICAL CO. THE OKONITE CO., Ltd., F.A.La Roche & Co 

, F C e ; as a ay 

: | %He-H Cornhill, Boston 1137 Monadnock Block, Chicago. | 253 Broadwav. NEW YORK. 13th and Hudson Sts., NEW YORK, 
“ 


BOSTON. Makes continuous record day and 414 So. Penn. Sq., Philadelphia, Pa. 
night. Send for circular. 
eAUTOMATIC THE BRISTOL Co., WHEELOCK BATTERY. 
TIME CUTOUT WATERBURY, CONN. Without an Equal for Fan and all Metors. Does 


New York Branch. 121 Liberty St. | not polarize under heavy work. 
J.JONES & SON, ae aes ee 


i samc PS as te ers aie DRY BATTERIES 
a 3), 62 Cortlandt St., New York Rest of all is the ** Mascot. 
gt at Made by J. H. BUNNELL & CO., 76 Cortland St., N. Y. 
‘ H Best construction and ingredients. Hiren t,. 
o. O. Mailloux, nost sures eng velabies eize 6x2h4. 50 ee 
per ce 1pera. iscoun 
CONSULTING ELECTRICAL ENGINEER C | a c U j T B R Ec A "4 e P S es Ne ne ee ee ek, 
150 NASSAU STREET, NEW YORK. Frederick Sargent. . A. D, Lundy, 
RUTiiecs Macchall)..————(C CUTTER ELECTRICAL. CO., PHILADELPHIA. |G ARGENT & LUNDY 
illiam Marshall, sine Gere ea Eee y 
es ee OD aNEER (3 and 15 Monadnock Block, CHICAGO, ILL. 
709 Lexington Avenue, New York. 5 ‘ 
3 KIELEY’S STEAM TRAP 


Pressure Regulators, Damper 

i Regulators, Noiseless and 

3". Tight Back Pressure and Relicd 
i Valves, especially adapted for 
fg is, Electricand High Pressure 

s Plants. 


KIELEY & MUELLER, 


MANUFACTURERS, 


.7 to 17 W. 13th St., New York, 


EXPERT CHEMISTS. THE STANDARD OF THE WORLD. 


: lanche Battery Co, 
SPECIALISTS dah ideal ds 8 2 AND FIELD COIL, BATTERIE 1 Vd 131stSt., Re eeeda 


__massacnuston, wase-o* ° | Lead Encased Cables. 


CREFELD ELECTRICAL WORKS, 
49 Federal Street, Boston, Mass. 
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LAMP GUARDS, 
GLOBE’ NETS, 


— THE — 


STOREY 
MOTOKS 


Iron Clad. Completely Closed In. 
Dust and Moisture Proof. 
No External Magnetism. 


WIRE GOODS. 


WIRE & IRON WORKS 
DETROIT, MICH 


Fort WAYNE FLECTAI CORPORATION. 


Fort Wayne, Ind. 

DIRECT CONNECTION TO MACHINERY. Apparatus for Ate eae 
Special Direct Current Motors Rt : ‘ a rent and Alternating Incan- 

For All Classes of Work. descent Lighting and Power 


Transmission. 
‘THE STOREY MOTOR & TOOL COMPANY, —PAUL HOENACK,~ 


A 
b 


Specially Adapted for 


464 SOUTH BROAD SI TREI YTON, N. J. Labeey ee! cf ¢ ie and Telegraph Ina- 

struments an ma achinery. Experimental 

Cable Address: StorEY, TRENTON. Branch Factory: Work a specialty. Highest reference by permis 
A BC Code used. HAMILTON, CAN. sion. 191 and 193 Werth St., New Yor! 


Established 1878. 


FOR ARMATURE COILS AND FIELDS. 


INDIA SAMBER EMPIRE é, M-EC: AICANIT 
eo ee eee | 
oO. 


Eugene Munsell 5 Co. | Mica Insulator INSUL: ATOR 
218 WaterSt.New York §& Chicago 7 Lake St. —— 


IN ANY SHAPE OR PATTERN. —————— 
EUROPEAN AGENTS, BERGTHEIL & YOUNG, (2 GAMDMILE ST., LONDON. REGISTERED 


Davidson Steam Pumps, | American Vitrified Conduit Company, AUTOMATIC CLOCKS 


MANUFACTURERS OF 


Our 60-day. Clocks. with Auto- 

Hinds ae ES CONDENSERS Vitrified Salt Glazed Underground and matic Calendar are justly famous. 

. : Interior Conduits. Math eee ne with Syacivoniven 

Vertical Air Pumps. Cooling Towers. Contractors for Complete Installation master clocks aay ammibey tim 
bey pp peter eae Sahib YORK Cot. pepe 5 COR Chief Engineer, oe ps Taat the thing tat 
‘4 30 Oliver Street, BOSTON. General Office: 39 Cortlandt St., New York. factories, schools and public 


buildings. Also 


Program Clocks, Time Switches 


And everything electrically con- 
nected with clocks. 

Write us stating what you re- 
quire and ask for catalogue No. 29. 


THE PRENTISS CLOCK 
IMPROVEMENT CO., 


INCANDESCENT LAMPS RENEWED. 
Manufacturers of new lamps. Either NEW or RENEWED 


lamps exchanged for burned out lamps. 


LYNN INCANDESCENT LAMP CO., Dept! Nols, 


Lynn, Mass. 49 Vey Street, NEW YORK CITY, 


“VULCANIZED FIBRE.” 22 | prewers 


IN SHEETS, TUBES, RODS AND SPECIAL SHAPES. we AUTOMATIC 


CATALOGUE AND SAMPLES ON APPLICATION. C E 
IRONor 


VULCANIZED FIBRE COMPANY, Wilmington, Del. | |papeemaicoes 


EASY OF O'PERATION if 


; DIRECT CONNECTED Us Las apron beepers | 
' 4 ELECTRIC PUMPS. i SAME ae, THAN WITH ANY OTHER | 
MAST ARM. x 
NO VALVES. NO PACKING. NO PULSATION, |  @& ‘ ail oe 
Trade Mark, This pump is simple in construction, has few parts and is very efficient. él inn i 
SEND FOR CATALOGUE. & wip 
MANUFACTURER 


WILLIAM E. QUIMBY, Washington Life Building, 86 Liberty Street, New York. Cineinnari, 0, 
4 ; the statements of the 
Don't be Misled ®;: oe 


of cheap electric 


MAKING KNIFE-SWITCHES OUR SPECIALTY - 
Write for full particulars, etc. 


= aT alat : — g i S ) Two new styles of Baby 
pumps. ney will claim that their machines are equally as goo 

as those built by Henry R. Worthington, and when they add to NIFE-SWITCGHES 
this statement the inducement of low price, you may be easily 

led into making a mistake.- We ask you to examine a Worth- 
ington Electric Pump, and then look at the imitation. Write 
for our catalogue, which is interesting and complete. 


HENRY R. WORTHINCTON, 


NEW YORK. 


Press ef THE CHHROUNY PRINTING AND PUBLISHING CO., 17-27 Vandewater St., New York. 


Low Prices—that’s wealth to you. 


H. T. PAISTE CO. 
CHICAGO PHILADELPHIA 


-_ 


— 
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Western Electric ARC Lighting Dynamos 


SIZES FROM 


50 light to 150 light, capacity 9.6 amperes. 
amperes. 


Tie PVR RYCAL ENGINEER. 
... Lhe 


ee 


85 to 180 light, capacity 6 


TRADE MARK, 


ENCLOSED ARC LAMP. 


Is only 22 inches over all. 


Send for Bulletin 1002. 


Burns 150 hours. 


Has a new device which renders 
retrimming the easiést pos- 
sible operation. 


Every part can be easily inspect- 
ed, removed and replaced if 
necessary. 


Send for Circular. 


Albert & J. M. Anderson Mfg. Co., 


289-293 A Street, SO. BOSTON, MASS. 


ARC LAMPS 


500 


LEA 
ENCLOSED 


SINGLE 
ll LAMPS )220 VOLT 
: shee FOR... 10 CIRCUITS. 
WESTERN ELECTRIC COMPANY, They have few parts, regulate perfectly, are 
graceful in design. and the price is right. 
NEW YORK. CHICAGO. Won't you let us tell you about them? 
LONDON: 79 Coleman Street. PARIS: 45 Avenue de Breteuil. LEA MFG. CO. 


ANTWERP: 33 Rue Boudewyns. ELWOOD, INDIANA. 


BUCKEYE 


| INCANDESCENT LAMPS. 
UNEQUALLED IN BEAUTY AND SERVICEABILITY. 
Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, Ohio, 


“In Tests We Trust.” 


are first in competative tests because they 
are best and are designed on lines best adapted 
to practical central station operation. 


WAGNER CO0.’S 
TRANSFORMERS 


Write for Bulletin No. 9 and Bulletin No. 18 on transformer exchanges; also for results 
of comparative tests, Get our desigu of a transformer testing switchboard. 


WAGNER ELECTRIC MANUFACTURING CO. 


General Offices and Factory: St, Louis, U.S. A. 


OFFICES: 


SAN FRANCISCO, 409 
Electric Works, Agents. 
PORTLAND, ORE.,, E. Darrow, Agents. 
TORONTO, CAN., W. A. Johnson, Agent. 
YOKOHAMA, JAPAN, Bagnall & Hilles, Agents. 


. BRANCH 
BOSTON, 620 Atlantic Avenue, Henry M. Nay, Agent. 
NEW YORK, 203 Havemeyer Building, A. H. Mustard, 


Agent. 
PHILADELPHIA, 1000 Betz Bldg., John Mustard, Agt. 
CLEVELAND, B. M. Barr. Agent. , 


Market Street, California 


CHICAGO, 1323 Marquette Building, J. H. Gates & 
Co., Agents. 

ATLANTA, GA., C. B. Bolton, Agent, 

DALLAS, TEX., J. L. Sales, Agent. 


CENTRAL AND WESTERN STATES, Centra! 
Elec. Co., Chicago, Agent. 

LONDON, ENGLAND, Laing, Wharton & Down 
Agents. 
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/=__ENCLOSED 


ARC LAMPS 


ror RAILWAY 
CIRCUITS 


5 IN SERIES 
ON 500 VOLTS 


of 


CARBON wa 

FEED rf 

RELIABLE AND EFFECTIVE “ __ ; : 

CUT-OUT “eg fed 
SIMPLE CONSTRUCTION co 


SCHENECTADY, j - s = 
GENERAL = at | 


ELECTRIC CO SALES OFFICES IN ALL LARGE CITIES. 
e For Canada, address Canadian General Elec. Co., Toronto, Canada. 


CML HINDLIG POWER PLATS /FRINK’S REFLECTING 
SHADES 


view of the Metropoli- 
tan Street Railway 
Company - (Kansas 
City, Mo.) boiler room, 
showing Hunt Noise- 
Reflect the maximum of light. No more 
powerful reflector of this pattern is made. 4 
The outside is enameled 
dark green; the lining is 
silvred corrugated, Mir- 


less Conveyor and 
arrangement of chutes 

ror or Opal Glass. 
We make all 


for spouting coal di- 
rect to the Automatic 
Stokers. This convey- 
or, after delivering the 
coal to the storage 
bins,which are located 
over the furnaces, 


passes underneath the | BOQK 0 F 


pete Deh the ae 1 

ashes, and transports ectors for 

them to, a tank from LI G H T AN D contracting 

which they are readi ; 

enovee : ESTI M ATE FRE E. electrical aa 
This is only one of gineers. 

the many great instal- Write us. 


ZZ aiNS} lations our catalogues GEO. FRINK SPENCER Mar 
. : z 


eae : Caiatogus oh Staexer UU CsaVECaaNTG for Steam Generation.’’ We are : 2 FR i x K 
always glad to send it and any information to interested parties. : 
works airect, O» W. HUNT COMPANY,“ Sraven'isianoy wey. | ae oe y 551 PEARL ST., NEW YORK. 


eqTHE NEW AMERICAN TURBINE De 


Fleets Power 
Transmission... | 


ee 


STATE YOUR REQUIREMENTS. 


Send for Catalogue and mention The Electrical Engineer 
; 4 


THE DAYTON CLOBE IRON WORKS CO., °**So°s?,0™"°" 
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xxix 


American Engine Co,. .. xi | 
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American ae & Ltg. 
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| 
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Cabinet Mfg.& Supply Co.. xxix 
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RILEY BROTHERS, 


16 Beekman St., New York, 


MANUFACTURERS OF 


Stereopticons, Magic |,anterns, 


Suitable for Oil, Electric or Lime Light, 
/ Lantern Slides, Films, and all accessories. 


“NON-SUCH” ELECTRIC LAMP. 


Back or Top Feed Light, Portable, Simple, Easily Man- 
ipulated. Best Lamp of its Kind on the Market. 


KINEOPTOSCOPE 


Projects and pat ag every movement of actual 
life on the screen, 


‘RILEY’S 
NEW PATENT 


Send for our Catalogue and Prices. 


also of 


HEBER WELLS, 
A Pattern Letters 

Manufacturers CABINETS FOR 
155 William Street, New York. 


KochWoveuWire Tube Dynamo Brosh 


For Iron and 
Brass Castings 


ELECTROTYPAS. 


GOLDMARK & WALLACE, Agents for U. S. 
121 Worth Street, New York. 


in Sheet or Wire, any degree of Hardness, 


FOR ALL PURPOSES. 


Cheap. Light, Durable. Efficient: 
Motorcycle Batteries a Specially. 


CROFTON STORAGE BATTERY CO., 


JAMES K-PUMPELLY, 


MANAGER.” 
327 DEARBORN ST., CHICAGO.ILL. 


Cransformers, 
Kuhlman Electric Co. 


ELKHART, INDIANA. 


CROFTON 


STORAGE®- 
© BATTERY. 


NOVEL FEATURES. 


Stores: 


THORBURN 


CROSBY STEAM GAGE & VALVE CO., 

Awarded Gold Medal, Paris, 1889. 
Chigega. 1893 

mhel EMA 


Medal and Diploma, 


Gold Medal, Atlanta, 11 895- 
NUFACTURERS OF 


Pop Safety Valves, 

Water Relief Valves, 
Improved Steam Gages, 
Steam Engine Indicators, 
Signal Bell Chime Whistles, 


. Patent Gage Testers, 
’ Fressure Recorders, 


Revolution Counters, 

Feed Water Regulators, 
and other Specialties. 

Globe and Angle Valves. 
with renewable seats, 


BRANOEN PUMP VALVES. 


Rubber, with Wire Coil Insertion. 
Main Orrice ann Worns: BOSTON, MASS. 
Boston ; New York; Chicago ; London, Eng, 


REID, 


CONSULTING ENGINEER. 
ELECTRICAL—Power Transmission, Electric Rail- 


ways, Central Stations, Isolated plants. 
HYDRAULIC—Water Power 


sign, 
REFRIGERATING — 
or Cold Storage Plants. 


Telephono, 
No. 2708 Cort. 


Machine De- 
Development 
Complete Ice Manufacturing 


120 LIBERTY ST., 
N. Y, City. 


PLATINUM 


BAK EHR & CO., NEwWarREK, N. J.- 
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R. Schanda & Co. 


Gas Lighting Apparatus. 
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A. L.. Bogart... ssse0es. a5 xtili 
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Hard Fibre. 

Delaware Hard Fibre Co... i 

Vulcanized Fibre Co. ...... ii 


OUR MUSIC WIRE HAVING HIGH TENSILE 
STRENGTH AND ABSOLUTE UNIFORMITY 


IS EXCELLENT FOR SPRINGS... 


HAMMACHER, SCHLEMMER & CO., 


Correspondence 


Solicited. 


ALEC. ENG. NN, 


RUNABOUTS, CABS, 
TORIAS, DELIVERY WAGONS, ETC. 


Importers 


209 BOWERY, NEW YORK. 


ses fF 


Fully Guaranteed. 


) BIRO NG People Buy 
up-to-date 


...Moto=-Vehicles 


HANSOMS, VIC- 


Write for Catalogue. 


es Fe 


Fischer Equipment Company, 
110-112 E. 20th Street, = - 


CHICAGO ILL. 


oe ry 
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DEARBORN SACCHARATED TANNINS 


Instead of “SODA MIXTURES” 


Clean Boilers Without That Awful Corrosive Action. 


“SHIP CARBONS” 


Made in NUEBPRNBERG and VIENNA. 


ARE ABSOLUTELY OF THE HIGHEST GRADE, and CANNOT BE EQUALLED. 
SEE THAT EVERY CARBON BEARS OUR TRADE MARK. 


Special Carbons for Direct and Alternating Current Long-Burning Arc Lamps. 
Carbons for Direct and Alternating Current Lamps, Search-Lights, etc. 


nce, Can sais Avent SCHIFF, JORDAN & CO. 


HRALSPTRASCHNOW, Gen. Man. °: 
Pics 4aas Cosidndt 232-234 Greenwich Street, New York. 


Cai egy COLORING. Chee) STRUCTIBLE EFFECTS. 


Ground Glass, Opal White, ni 7 Yellow, Green, Purple. 
CHEMICAL |} COMPANY, 
400 SIBLEY STREET, | 


EI t b d . They are absolutely indestructible, having no 
ec ric Ra 1ators delicate parts, are of cast iron, neatly bronzed, 
no gaudy trimmings, and in fact, are honest, 
serviceable, scientifically designed electric radiators, not imitations of ugly stoves, but in their own 


proper form—E lectric Radiators. We make fourteen different styles and sizes, not including foot 
warmers, and one of these is a desk radiator. Get our catalogue and discover the comforts of life. 


RHEOSTATS (Unit System) CAR HEATERS 


The Simplex Electrical Company 


eA Ls (), Heating Department, 
Monadnock Block CAMBRIDGEPORT, MASS. 


OPERATING UNDER ALL PATENTS OF 
The American Electric Heating Corporation 
THE EF BELL 
UNEXCELLED. Central Manufacturing Co. 


Cast Bell Metal Gong. Pure Platinum Contact Points. Sree Chattanooga, Tenn. 


ere a oe tye ts and 
“Wy Pivoted Armature. Double Adjustment Non-turning Bindirig Tes ang Ref pias 
h and Contact Posts. MOULDINGS . [= ARMS, LOCUST PINS, 
OAK PINS, ELECTRICAL MOULDINGS, OAK BRACKETS. 
hk hand. Delivered prices quoted, 
HUEBEL & MANGER, Mestfecturers: sp tearae Moncks ot band. Usltyared Ba eae 
ane 


286 Graham Street, : - - - BROOKLYN, N. Y. 
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SVviircH BoA RDS —awy 


Switchboards with IDEAI Circuit Breakers. 


Switchboards, Panel Boards, Meter Boards, Switches, Victor Circuit Breakers. — 


F. A. LA ROCHE & CO., 
13th and Hudson Streets, NEW YORK ony, 


DO YOU DO PUMPING? 


'* RACON 
"Dee LIFT company 


100 BROADWAY, NEW YORK 
MAKES A SPECIALTY OF 


ARTESIAN WELL WATER SUPPLY 
Utilizing 
Compressed Air as 


the Motive Power 
for Pumping. 


- .. China Sockets .. 2s 


Well Systems Designed 
and Located for Electric 
Light and Power Stations 
Cities, Towns, Factories, 
Etc. 


Approved by Underwriters for 


220 Volts and under. 


Correspondence Solicited. 


Suitable Pumping 
Machinery furnished 


and Erected 


and put in actual operation 
with results GUARANTEED 


PASS & SEYMOUR, Syracuse, N. Y., U.S.A 


Hew Work Office, 23 Dey Street, F. A. hawkins. 


AA AIA RR AAR 


. 


Air Lift Plants remodeled 
so as to obtain an incr 
supply of water and a saving 
in fuel, ; 

More than 250 wells satis- 
factorilyoperated bythe Bacon 
system. 


January 19, 1899. | 


eee Cul RiGA Pw roMGUN E.EIR. 


CLASSIFIED INDEX.—Continued. 


Ice-Making. 
Westinghouse,Church,Kerr 
&Co . 2 
«+ XXXV 


Westinghouse Mach. Co.. 
Incandescent one 
Beacon Lamp Oo.... ..... 
Buckeye Electiic Oo... iii 
Edison Decorative “and 


Miniature Lamp Dept.... xxii 
T, A. Edison, Jr.,.......... —— 
Electric Appliance Oo..,... xxii 
Ft. Wayne El. Carp........ ji 
Geareral Elec. Co,.... -... Vv 
MOO. es MaMDLIN 256. on siey — 
Lynn Incan. Lamp Oo..... ii 


Machado & Roller. .. 
New Yorkand Ohio Co,,.. 
Pelton Engineering Co.... 


Sawyer-Man Electfic Co.... xxxv 
Shelby Elec. Co.. 
United Electric Tmprove- 
ment OO coo... seco 
WestingRouse Elec. & Mig. 


sence te 


(oc AR Sean eafaipiete Renee aN 

Insulators ana Insulating 
Materials. 

A. & J. M. Andersgn,...... iii 

Bibber-White Co.......... i& x 

Delaware Hard Fibre Co... i 

Emptre Ohina Works...... Xvii 


Hemingray Glass Co......xxviii 
Insulating Saddle Staple 


OG We eee heat ccieciss x«xvi 
H. W. Johns Mfg. Co...... —— 
John Kammer Co......... xxii 
Ward Leonard Elec. Co.,.,, xxiii 
Mags, Chem. Co..... ASACASG i 
Mica Insulator Co......... li 
Eugene Munsell & Co....... ii 
Pass & Seymour......,...-. iii 
Peru Elec. Mfg. Go......... xvi 
Standard Paint Co ........ —— 
Stand. Undergr’d CableCo. —— 
Thomas & SonsCo.,R..... xiv 
Vulcanized Fibre Co....... ii 

Insurance. 

Liverpool & L. & G. Ins. 
OA ee 0 ae ee mas 

Iron Buildings. 

Berlin Iron Bridge Oo. ... xxxi 
Wrought Iron Bridge Co..... xxvi 

Junction Boxes. 

Bossert Elec. Const. Co...... — 
Ward Leonard Elec. Co .... xxiii 


Lamp Adjusters, 
OC. White’ Co...) ..2: 
Lamp-Coloring Compound. 
Vitro Chrome ChemicalCo. ii 
Webster Chemical Co...... vii 
Lamp Guards. 
Wm. Inglis Iron & Wire Wks. ii 
Leather Preserver. 


Stereo ii 


Leather Preserver Mfg. Co. xxiv 
Lightning Arresters. 

A. & J. M. Anderson....... ili 

Electric Appliance Co...... xxii 

General Elec, Co........... iv 
Inumber. 

Central Mfg Co... ......... vii 

DPW ER OLAI. caciscceceecisies a 


Machinery and Tools. 


W.F.& Jobn Barnes Co... xvi 
Bvt Wie, BHES COL “Sree loses xix 
Ferracute MachireCo...... —— 
Garvin Machine Co.. ...... — 
Montgomery & Co acSiniee xii 
Pratt & Whitmey Co....... xvi 
B. F. Sturtevant & Oo...... xi 
W. C. Young Mfg. Co......, xvi 


Magic Lanterns. 
Riley Bros..... 

Mast Arms. 
Berlin Iron Bridge Co. 
Electric Railway Equip.Co. ii 

Measuring “ot eine 
Bristol Co.. .. : i 
Empire Instrument Co.. 
General Elec, Co...... ..... iv 


Seseereeree Vi 


Chas E. oh en gia XxV 
Keystone Elec. Inst. Co.. xxii 
Queen & Co........ccsccce, ——e 
- Weston Elecl. Inst. Co...... xxiii 
Mechanical Draft, 
Westinghouse.Church, Kerr 
ME Ose oes acetone ces XxV 
Westinghouse Mach ‘Go. se XXX 
Mechanical Stokers. 
Westinghouse,Church Kerr 
MOO 2 cc poe XXX: 
Westinghouse Mach. Co .. xxXV 
Mica, 
Mica Insulator Co.......... ii 
Eugene Munsell & Oo.,.... ii 
Models, 


Paul Hoenack..........+5-- ii 
Geo. M, Mayer.......... .. 


Moto Vehicles, 
American Elec, Vehicle Co. 
Fischer Equip. Oo........ iv 


~ 


Motor Starters. 
Zimdars & Hunt. 
Name Plates. 
August Becker ...... .... 
Oil Filters, 
Phoenix Autom. Filter Co. 
Paints. 
The American simon 
QO. &: Br ar = i 
H, W. Johns Mfg. Co. ease 
Standard Paint Co... ..... 
Patent Attorneys, Experts 
and Solicitors. 


+ <XXivV 


Dyer, Edmonds & Dyer,.., xxili 

Wm. A. Rosenbaum...... os, Exili 

Edward P, Thompson..,..... —— 

Townsend & Decker........ xxiii 

Herman C. Woltereck...... xxiii 
Pattern Letters. 

Heber Wells ..... SH UAE Ce v 
Phosphor Bronze. 

Phosphor Bronze Smelting 

Co; Ltatocs. ASRR St osha XXXiv 

Pipe Coverings. 

H, W. Johns Mfg. Co..... ._— 
Platinum. 

Baker & Co...... tet lactarsisicts v 

QO. F.Croselmire........... —_ 
Poles. 

Berlin Iron Bridge Co... .. xxxi 

D, W. Phelan ........ emetals —— 
Presses, Dies, Eic. 

Powe Bliss Ooke,\acrsencaes xix 
Pumps., | i 

Bacon Air Lift Co,........ viii 


Mor. Davidsotins. cos: ii 


Wms BQuimby sess cee. es ii 

Henry R. Worthington.... ii 
Pyrometers, 

Uehling Steinbart & Co....xxxiv 
Rail Bonds. 


Jno. A. Roeblings Sons’Co .xxxiv 
Railroad Ties, 

D. W. Phelan.... 
Raitway Materiais. 

Creaghead Engg.Co....... xxxiv 

Elec. Railway Equip. Co.... ii 


od 
sore eccees 


Receptacles. 
Wm. T. Pringle & Co....... od 
Reflectors. 
Am. Reflector & Ltg. Co.... xvii 
PS BW pi ak oii. sete leita sate iv 
Wheeler Reflector Co...... xvii 
Refrigeration. 
Westinghouse, Church,Kerr~ 
& Co.. XXXV 
Westinghouse Mach. Co.. XXXxV 
Repairs. 
Cass & Aaron Co .......... Xxiv 
Chicago Armature Co ..... xxiv 
Cleveland Armature Wokrs, 
Chas F Gregory... ...... “KXV 
Fochhausen & Hall...... +-Exxvi | 
F. E. Homer & Co......... el 
Milser-Knoblock Co........ xxvi 
Pelton Engineering Co.... xxv 
: & xxvi 
Penna Ry. :upply Co...... xxiv 
Rheostats, 
General Elec.Co ........, iv 
Iron Clad Resistance Co.., xxiv 
Ward Leonard E}. Co...... xxiii 
Ohio Elec. Pocctalty Co. xvii 
Zimdars & Hunt... ....... 
Roofing. 
Berlin Iron Bridge Co .,.... xxvi 
H.W Johns Mfg. Co....... iv 
Wrought [rou Bridge Co...xxxv 
Slate. 
Monson-Burmah Slate Co..xxxiv 
Sockets. 
General Elec. Co........... iv 
Pass & Seymour............ viii 
Springs. 
Wallace Barnes Co.......... xxii 
Cary Spring Cow.... 242... xii 
FN. Manroes. <2. .-..... ———= 
Steam Loops. 
Westinghouse,Church, Kerr 
WACO Sense senses xe: 
Westinghouse Mach, Co... XXKV 
Steam Packings. 
H, W. Johns Mfg.Co ...,., —— 
Steam Specialties, 
Kieley & Mueller ........ i 
Steam Turbines. 
Westinghouse Church, Kerr 
KOO Getaes sesh gel a ach XxXXxvV 
Westinghouse Mach.Go.,. xxXv 
Steel. 


Wm. Jessops Sons Ltd.. 


Supplies, General Hlectricat 
A.& J. M. Amderson. ..... iii 
Bibber White Co........... i 
J. H. Bunnell & Oo... F 
Central Elec Co...... eels 
Electric Appliance Co..... 


Franklin Electric Supply 


House...... es Pee aie’s.b 98 v0 xi 
General Elec. Co.........-. iv 
Chas, BE. Gregory Co....... xxv 
d,.d0ne8 & SON iccscs,.- 2008 
oO 8s. Tete wih xxiii 
Nowotny Elec.Co.. xvii 
H. T. Paiste Co. ii 
Partrick, Carter & Wilkins .. xxx 
Stanley & Patterson.... . i 
H. ©. Roberts Electrical 

Supply Oo. ....0 0. A cccnicu ee eat | 

| Western Electric Co........ ii 
Western ElectricSupplyCo. —— 

Switchboards, 

A.& J. M. Anderson....... iii 
General Elec. Co........... iv 

Switches. 

Anchor Elec. Co..... ...... i 


A. &.J. M, Anderson...... iii 
Crouse-Hinde Elec. Co. 


Cutter Elecl.& Mfg.Co.... i& ix 
Genera] Elec. Co..... ...-.. iv 
Hart & Hegeman..... waite UE LY. 
Zimdars & Hunt.. eee 
Telegraph baaiaratis) 


J. H. Bunnell & Co........ i 
Telephone Cabinets. 


Cabinet Mfg.& Supply Co. xxiv 
Telephones. 
Allen HusseyOo... ...... xulx 
Am. Bell TelephoneCo... xxvii 
Am. Elec. Téleph.Oo...... xxix 
Central Tel. & Elec.Co.... xxix 
Eureka Elec. noes serarels/orsia xxviii 
Farr Tele.Co.. pgoanadn Lo eke 
E. W. Jewell.. Seeieieteri ex ks x 
Kokomo Tel. Mfg. Co.. 2 Xxvii 


Manhattan Elec, Supnly ©o.xxvii 


Mianus Elec.Oo .........- xxvii 
National Automatic Tel. Co. xxix 
N.Y. Telephone Co..,....... XXX 
Penna. Elec.Qo ......... xxviii 
Peru Etec Tel. Co... ..-. xvi 


Reliable Elec. Mfg.Co.. . xxvii 
Russel-Tomlinson Elec.Co. xayi 
Stanley & Patterson 

Strom bergCarlson Tel. Co Ei 
Victor Tele. Mfg. Co ...... XxViii 
Western Elec, Supply Co... 


Western Tel.Con. Oo ..... xxvii 
Transformers. 
General Elec. Oo.... ......- iv 
Chas. E.Gregory Co........ xXV 
Kuhlman Flec. Co......... Vv 
Moloney Electric Co........ xvi 
Wagner Filec. Mfg. Co...... iii 
Western Elec, Co....... ..-. iii 
Trolley Cord. 
Samson Oordage Wks...... — 
Trolleys. 
4. &J.M. Anderson ...... iii 
| Valves. 
The Orane Co.............. xxxi 


Crosby Steam Gage 
Valve Oo ........--...-- Vv 


Water Motors. 
Am, Impulse Wheel Co.... 


Water Wheel Governors. 
Lombard Water Wheel 
Governor Oo............. 


Water Wheels. 


xxii 


| American Impulse Wheel 


Dayton Globe Iron Wks.Co. iv 


The Jas. Leffel & Co xii 

Pelton Water Wheel Co.. xxiv 

XxV 

S. Morgan Smith Co..,.... xxxi 
gtillwell-Bierce & Smith- 

Vaile 00. .....---.02000 xxxi 


Wires and Cabtes, 
American Electrical Works, i 


Orefeld Eleal. Works....... i& x 
Eastern Elec. Onble Oo..... —— 
Eleotric Appliance Oo....... xxii 
Genera] Flec. Ov.......... iv 
Hammacher, Schlemmer 

Oo.. Sale odinala’eiivaserate vi 
F. R. Harris RAG n Coane oe 
India Rubber and Gutta 

Percha Ips. Oo.. .......- — 


Indiana Rubber& Insulated 
Wire Co.. = 
Montauk Multiphe ase “Cable 


Osea We. se.0.0 xXxxvi 
National Conduit & “Cable 

Omeedesiss .-—. o— 
Nat’l India Rubber Oo.. oe — 
N. Y. Insulated Wire Co..., i 
Okonite Co., Ltd., The..... i 
Phillips Insulated Wire Co xxiii 
Jno, A. Roebling’sSons Co.xxxiv 
Simplex Elecl. Oo...... 560 i 
Stand. Underg’d Oable Co.. —— 

Year Books. 


D. A. Heubsch.. 


seeeeeoesees 


Zin 
Beattie Zinc Wks. Co....... 
J. H. Bunnell & Oo........ i 
E. Phillips & Some.........xxxvi 


=|= 
CIRCUIT BREAKERS 


THE ACCEPTED STANDARD. 


The question of CIRCUIT 
BREAKERS is an interesting 
one. The position of the CUT- 
TER COMPANY towards this 
question is a matter of history. 
A salesman representing one of 
our important electrical com- 
panies—off his guard—remark- 
ed the other day, ‘The Cutter 
Co. got a two years’ start of us. 
and have kept their lead.’ This. 
is the situation in a nut-shell, 
and to increase this lead is our 
intention. Weare in a position 
to do it, having the necessary 
plant, capital and experience. 
This last is a very costly item— 
so much so, in fact, that very 
few care to buy it. 

We are in a position to build 
practically any circuit breaker 
which may be demanded. We 
will be glad to have circuit-break- 
ing problems brought to us 
whien others decline or call im} 
possible. We have in perfect 
operation, all over the country, 
instruments which were impos- 
sible—for others. We do not 
say this in a boasting way—we 
only want the capacity of our or- 
ganization fully understood. We 
do not make a specialty of, nor 
do we advertise a single type of 
instrument; our aim is to cover 
the entire field with equal care 
and at just prices. Our recent 
publication, ‘“ Modern Switch- 
boards,” is interesting in this 
connection. 

Not least important is the 
question of delivery; we can 
satisfy you in this regard also. 


THE CUTTER COMPANY;: 


1112 Sansom St., Philadelphia, 
120 Liberty St., New York City. 
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EXHAUST FANS 


FOR ALL CIRCUITS, EXCEPT ALTERNATING. 


9 


For Theatres, Equipped 
Hospitals, with 
Public Buildings Fireproof 


and All places Speed Regulators 


Where perfect of the 
ventilation is Most Improved 
most desirable. Type. 


Catalogue sent 
Upon Application. 


All Fans directly 
connected to /[lotors. 


DIEHL MANUFACTURING COMPANY, 


(561-563 Broadway, NEW YORK. Main Office and Factory: 
128: 13200 S BOSTON. 
Bechet 2 hich { 192-194 Van Buren St., CHICAGO, ELIZABETH PORT, N. J. 


INSULATORS... 


~*T REDUCED PRICES. 


SOPHO OOOOH OOOOH OO9 99 9OOF 9690090909000090000009 00000509900 009 


Having purchased a glass plant for manufacturing 
insulators under the standard mark “ B,-W. CO.” we 
desire to close out about a quarter of a million Insulators 
not so marked, at a material reduction from the current 
prices. The lot consists ot standard Pony, Double Petti- 
coat Pony, Regulars, and Deep Groove Double Petticoat. 


Write us for special quotations stating quantity. 


99O9S9 9999999009060 0000 


S AAD ADADAAAAAAAAAAAAAAL 


0999900000000 00d060 a aaa aaa aaAAAAAAAAAAAAAAAAAADAAAAAAAA DA 


BIBBER: WHITE COMPANY 


49 FEDERAL STREET, BOSTON, MASS. 


a 
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™ STURTEVANT 


> 


IDGWAY DYNAMO 


ooo 


GENERATING SETS. AND ENGINE CO., 


RIDGWAY, PA. 


Manufacturers of the 


Thompson-Ryan Dynamo and McEwen Engine. 


pF STURTEVANTCH: 
a eae) TON, vere. 


UPRIGHT AND HORIZONTAL ENGINES. The only generator in the world which is provided with 
special coils for balancing armature reaction and securing 
perfect commutation with absolutely fixed brushes. The 
Send for Bulletin G. only engine in the world which is guaranteed to give per- 

fect regulation. Engine and generator built in the same 


B. F. Sturtevant Co., ‘wees beat: shops, uniform in design and construction, and perfectly 


adapted to work together as a single unit, 


Sizes up to 75 K. W. 7 Types, 36 Sizes. 


WAREROOMS: Ba 
Boston New Yorr Puta ° ° ° 
oy Oliver St. Soe Vibsriyine, to. Third St. Handsome Catalogues furnished on Application. 
Curcaco, 16 So. Canal St. Lonpon, Ene., 75 Queen Victoria St. OF OOOO 9900 O04-4-446464466 


Minimum; of 


DIRECT- GON NECTED GENERATOR Attention. 


Self-Oiling Engine. _. No noise or vibration. 
Self-Regulating Generator. No oil outside of the engine. 
“You press the button (open the No sparking at commutator, 
throttle), and the machine does No brush movement. 
the rest.” No uncertainty about voltage. 
No hot bearings. Nothing but happiness for all concerned. 


BELTED ENGINES, SIMPLE AND COMPOUND. 
BELTED GENERATORS AND MOTORS. 


AMERICAN ENGINE CO., 32 Raritan Avenue, Bound Brook, N. J. 
The Franklin Electric Supply | House. 
H. P. FEISTER, Proprietor, 


506-508 Cuthbert St., PHILADELPHIA. 


Wholesalers and Jobbers in 


Manufacturers’ Selling Agents. 


Our Facilities and Equipment are unsurpassed 
for the handling of goods in large volume. 
Our Prices, like our Goods, are guaranteed 
right. 


Circulars and Catalogues upon request. 
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DIRECT COUPLED SETS. 


Central Valve Engines. 


For full particulars, write 


Vi. C. BULLOCK MEc. Co., 


1183 W. Lake St., CHICAGO. 


Aroma & Sims Gompany 


PROVIDENCE, R.I. 


High Grade Steam Engines to meet the requirements of any service. Write for Catalogue. 


BY SIMPLY PRESSING A BUTTON YOU CAN 


Close any valve in your steam pipe. Throw out a friction clutch. 
Stop a water wheel. Stop a gas or oil engine. Stop anything 
controlled by valve or lever. 


vos ese RUN AWAY |i 


THE MONARCH SPEED LIMIT = : 
STOPS IT AUTOMATICALLY. i | FREE EXHAUST, DURABLE 


FLY wheel accidents. i EASILY CLEANED. 
burnt out armatures or field magnets, i ’ 
wholesale blowing of fuses. : L(A HE 
; loss of life in moving machinery. f i 
loss in accident suits due to . i ST A TIO N 
é lack of proper precautions. : 
THE MONARCH MFG. co., | |\\ emg? JS) BAY iW 


. || = BBLDELIVERS DRY STEAM 
39 Cortlandt St , New York. | 
nay OE a Lo a TO tae “bees 


me ERTMFE-CO ST. NEW YORK. 


For New England States address Waterbury, Conn. 


CARY SPRING WORKS, 


240 and 242 West 29th St., 
New York City. 


Manufacturers of (a ™ = . 
WIRE and SPRINGS Ga 


of all kinds, 


+0+6+0+0+0+0+0+0+0+6+0+6+0+0+0+0+0+0+0+ 


TOOLS FOR FINE OR ROUGH WORK 


Tools that are common and Tools that are rare, costly and 
cheap Tools, and every other kind of Tool used ia any 
trade you will find described and illustrated 
in MONTGOMERY’S TOOL CATA- 
LOGUE FOR 1808. A handsome book 
containing 510 pages and copious index. 
Pocket size 614x4% inches, with rounded 
edges and stitched covers. Every work- 
shop and factory in the country should 
have one. Sent by mail for 25 cents by 


For Heads of 3 Feet to 2000 Feet. 


Especially adapted to all kinds of 


Ae ELECTRIC POWER avé LIGHTING PLANTS 


Recent tests at Holyoke enable us to guarantee: 


The largest Power ever obtained from a wheel of the same dimen- 
sions. The highest speed ever obtained for the same power. The 
highest mean efficiency when running from half to full gate. 


We guarantee also: A runner of the greatest possible strength. 
A gate unequaled in quickness and. ease of opening and HN ag M Oo N T G @] M E R Y & Cco., 
State your Head and send for pamphlet. . 


JAMES LEFFEL & CO., Springfil, Ohio, U.S.A, |e ee cron rn ee 
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The steady and increasing favor in which any article is received is the 
best evidence of its merit. This has been the history of our engine during 
the fifteen years of its existence, and our engines have been our best adver- 
tisements. The highest quality of materials and workmanship are used in 
their construction. ‘They cost less for maintenance, are economical and 
reliable, embody all modern improvements, and for these reasons deserve 
and command higher prices than others. 


THE BALE ENGINE CO., 


Chicago Office: : 
1526 Monadnock Block. Erie, Pa; 


McINTOSH, SEYMOUR & CO., 


AUBURN, N. Y. 


SSL 


HORIZONTAL TANDEM GRIDIRON VALVE ENGINE ARRANGED FOR DIRECT-DRIVEN GENERATOR. 


ALL TYPES AND SIZES.... 


Fligh grade Gridiron Four-Valve Engines, with separate steam and exhaust eccentrics, 
and Positive Valve Gear. Economy, Durability and Close Regulation. 


Heavy Engines for Railway or Mill Work a Specialty. 


NEW YORK, SAN FRANCISCO, | BOSTON, 


McINTOSH, SEYMOUR & CO., C, C. MOORE & CO., J. A. GRANT & CO., 
1o11 Havemeyer Building. 32 First Street. 8 Oliver Street. 
European Representative, R. W. BLACKWELL, 39 Victoria Street, Westminster, London, S. W. 


GREEN'S ECONOMIZER. — 


= SPECIALLY ADAPTED FOR 
m 7 on en = SR, 


Saving Fuel in Electric Light and Power Stations 


Complete Economizer Plants Installed with the different 
systems of Draft. Send for Estimate and Catalogue. 


THE FUEL ECONOMIZER COMPANY, 


OFFICES: 
MATTEAWAN, Head Office. 
NEW YORK, 74 Cortlandt Street. 4 WwW 
BOSTON, 63 State Street. MATTEA AN, 
CHICAGO, 1105 Monadnock Block. N.Y 
SAN FRANCISCO, 32 First Street. » Te 
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Hart H.&H. Push Switch. 


Among its points of excellence are: 


; o ma 
f a 


1. Ease with which it can be ope- 
rated—a child, or the most delicate 
hand can always work it; it never 
sticks or works hard. 


il 


2. Durability. All parts are well de- 
signed and carefully made. It will sus- 
tain the world-wide reputation for ex- 
cellence won by other forms of our 
switches. 


3. Time saved in wiring. There are 
no bothersome holes to draw wires 
through. 


Fe < POby He OUPOC OIC Ire s 


No. 702 (10 Amp. D. P.) without Face Plate. 


Hart H. & H. PUSH Switch. 9999099999909 


Specify “H. & H.” Push Switch when ordering and you will not be disappointed. 
LOR SALE BY ALL ELECTRICAL (SUP ee 


THE HART & HEGEMAN MFG. CO., 
216 HIGH STREET, HARTFORD, CONN. 
BEWARE OF SPURIOUS IMITATIONS a | 


OF 
| Glaze-Filled” 
| HIGH VOLTAGE INSULATORS 


AND 


PORCELAIN PIN COMBINED. 


ee ee 


4 
a 
4 


Any Required Test Guaranteed 
no matter how high. 


Beware of imitations. 


Sn a RRR, peo acetic 


Manufactured solely by 


e THE R. THOMAS & SONS CO., 
The Kinsman Desk Lamp. Futons 


The only fixture made which will properly light Pat. March 8 and 22, 1898. Sales Offices, 39 and 41 Cortlandt Street, New York 
the desk and at the same time shield the eyes. 


Send for pocket catalogue and price list. 


McLEOD, WARD & CO., 27 Thames St., New York. HICKS UOMEOUND GAS ENGINE 


es 


ee 


: a Sizes: 5 to 500 H. P. 
GHor k HOP _KINKS Machine shop Chat SEWER, re saniss 


- The Standard for Electric . 
Lighting or for any work 
requiring steady and re- 
liable power. 


By RoBERT GRIMSHAW. 
Nearly 400 Pages and 250 Illustrations. 


It is not descriptive of universal or common shop usa e, but shows 
special ways of doing things better, more cheaply Fand crore rapidly 


fee usually done in fifty or more leading shops in Hurope and HORIZONTAL AND VERTICAL. 
merica. 


THE MOST USEFUL BOOK YET ISSUED FOR THE MACHINIST. : piers ah 
Sent on receipt. of $2.50, by. ww G SEND FOR CIRCULAR. 
THE ELECTRICAL ENGINEER, 


120 Liberty St., New York, HICKS GAS ENGINE cO., = DETROIT, MICH. q 
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EDDY ELECTRIC Se Ue ° CO., WIND: WINDSUR, CONN. 


es 
EDDY MOTORS AND GENERATORS 
Motors for driving | 82kGiiss Generators for 7 (mentee sm. 


OE Re a Oa i na lal ane nla rl aVEVEVEVEVEVEVEVEY 


POWER GENERATORS 
for RAILWAY or 
C: (? STATIONARY MOTOR SERVICE 
LIGHTING GENERATORS 


are Properly Designed, Liberally Proportioned, Conservatively 
Rated, Honestly Built, and will successfully stand the Hardest 
Service. In EFFICIENCY they are UNEQUALED. They em- 
body all the latest improvements. Write for New Bulletin 


MABABABABABABABABABABABABABAD 


No. 128. 
SALES OFFICES: 
CHICAGO: 10-12-Monadnock Building. The C & C ELECTRIC COMPANY, 
BOSTON: 19 High Street. : 
ee ee General Offices, 143 Liberty St., NEW YORK. 
LONDON, ENG.: 47 Victoria St., Westminster, S. W. WORKS: Garwood, N. J. 


VEVEVEVEVEVEVEVEVEVEVEVEABABARARARVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEV 2 


COLUMBIA CARBONS ee 


As COLUMBIA is the Gem of the Ocean, 
so is the COLUMBIA the Gem of 


ENCLOSED ARC CARBONS. 


- MANURACTURED BY————-shatetinllite@at@ietnfis, 


REON co. : 


IIA aaa CLEVELAND, OHIO. 
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or SE SE ee eee 


of Electrical Material to have our 

Qe want Buyers NEW CATALOGUE. #tvtvt 

It’s concise; it’s complete; it’s a 

jp eaeeeRaeen nee ae convenient catalogue to order by 

and we are a convenient house to order from, as we are central, we have the goods and 

) we ship quick. «We shall be pleased to send this catalogue to any one engaged in the 
Electrical Business. 2 Send card or letterhead for a copy. 


GEO. A. MCKINLOCK, PRESIDENT. Central Electric Company. 


264=266-268-270 Fifth Avenue, oc eces Cie 


CHARLES E. BROWN, SECRETARY. 
S. R. FRAZIER, TREASURER. 


ZF 


CRE IEARE IPD. LION BALES LII 6-P7 SEBEL IEP ID 


ee Sy 


Peru Electric Mfg. Co., 


Peru, Indiana, 


Manufacturers of 


Porcelain Sund ries of every description. 


Main and Branch Cutouts, Porcelain Knobs, 
Cleats, Tubes, Rosettes, Switches, Wall 
Receptacles, Motor Cutouts, etc., etc. 


ai 


BATTERIES OF OUR SUPERIOR MAKE: 


LACLEDE 4x» HERCULES. 


We take orders for PORCELAIN SPECIALTIES in Quantities. 
WRITE FOR CIRCULAR. 


ELECTRICIAN, 
EXPERIMENTER, 
GENERAL MACHINE 
SHOP WORK. 


Send for Catalogue. 


by W. F.& JNO. BARNES CO., 


281 Ruby St., NER Weed il. 


TURRET HEAD MACHINES 


In 10 Styles and 44 Sizes, with Latest Improvements. 


Fitted, to order, with tools for finishing hubs, crank and 
pedal axles, sprockets, lugs, nipples, studs and chain rivets 
for bicycles, plumbers’ and gas fitters’ brass goods and 
other pieces of circular cross section, to sample. 


CUTTER GRINDING, , SCREW _ SLOTTING AND SHAVING MACHINES, 
MILLING CUTTERS, _REATIERS,, GAUGES, TAPS AND DIES, RENSHAW 
RATCHET DRILLS, _COTIBINATION ‘LATHE _CHUCKS. ......-. 


THE PRATT & WHITNEY CO., 


HARTFORD, CONW., U.S.A, 
NEW YORK, 123 Liserty Sr. BOSTON, 144 Peas. St. CHICAGO, 42 So. CLINTON ST. 


> NEW TRANSFORMER 


HIGHEST EFFICIENCY. 
SMALLEST CORE LOSS. 
CLOSEST REGULATION. 
PERFECT VENTILATION. 
GUARANTEED against 
Burn-out for TWO YEARS. 


Send for particulars to 


MOLONEY ELECTRIC CO. 


2d and Vine Sts., 
ST. LOUIS, U. S. A. 


to a better position, a better sal- 7 
ary, by securing a technical ed- 

acation. Our method leads 
to sure feaghgiee Complete 
@ courses in 


ELECTRICAL / 
ENGINEERING S= 


Steam, Mechanical or Civil 
Engineering; Mathematics; Shere ee Mining } 
Mechanical or Architectural Drawing ;Surveying; 
Plumbing; Architecture; Metal Pattern Dra: 
ing; Freppec ng. Book- Keeping; Shorthand; 
English Branches 


TAUCHT BY MAIL 


Ciroular free. State subject you wish to study. 
Estab. 1891. 45,000 students and graduates, 
The International Correspondence Schools, 

Box 978 Scranton, Pa. 


In writing Advertisers please mention 
THB ELECTRICAL ENGINEER. 


Seiten 


EXPORTERS oF 


EARS 


| Wontberri: 
YOUNG, WORCESTER, (6 | 
WESTERN UNION | MASS., 


_CODE USED. Tet icc U.S.A. 


TELEGRAPH ADDRESS 


el) 


EU ROPEAN AGENCIES; 


SELIG. SONNENTHAL & Co., London.| E. SONNENTHAL, Jr. Berlin. 
H. W. PEABODY & Ca, , Paris. JOSEF SCHVARCZ, Budapest. [ 
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WE HAVE TOLD YOU ITHE PARAGON... 


Pa SS of some of our specialties in 
SSS former issues; but we have 
SS A numerous others equally as 


good; we enumerate a few: 
Reflectors for desks, type- 
writers, reading and billiard 
tables, street railways, pul- 
pits, etc., and for general and 
special illumination; in fact, 
reflectors for an endless va- 
riety of uses—any place 
where increased light is de- 
sired at a very low cost con- | tiply the light from twelve to 


lumination. 
Our catalogue covers the entire field of reflector lighting. 
Shall we send it? 


SIZES FROM 10 in. TO 


Sometimes it is necessary to 
have a spread of light, then 


the most satisfactory and 
pleasing reflector to use 
would be one of our 
_ flat reflectors. 
Lined with gen- 
uine silver - plated 
Mirrors in sections; 
which, while they mul- 
fifteen times, can be easily 


sistent with the magnified il- | cleaned and made to look always fresh and beautiful. 


18 in. IN DIAMETER. 


American Reflector & Lighting Co., 


WHEELER REFLECTOR CO., °°3o%.. CHICAGO, ILL. 


See 
# Pe OSS i Ornamental 
ANNUNCIATOR Durable 
OF RICH 24 DESIGN SemIpact 
AND SU- PERIOR ALL Fire-proof 
FINISH > Z==UTHEFINEST Bleed ah Reliable. 
INSTRUMENT MADE eae 


BUILT 
IN HOUSE AND HOTEL SIZES- 


memes 2 orercresers pees | OHIO ELECTRIC SPE 
THE ELECTRIC GAS LIGHTING CO. TROY, 0., 


ne PE 
MOTOR-STARTERS 
H OS A S SPEED-REGULATORS 


FIELD-RHEOSTATS 


5 


ae 


Descriptive 
Circulars 
and 

Prices on 
Application 


Sead 


MANUFACTURED BY 


CIALTY MFG. C0. 


U.S: A. 


192 DEVONSHIRE ST.,BOSTON. Long Burning Enclosed 


ireeee ARC LAMPS 


HORN & BRANNEN MFG. CO. 


Manufacturers of 
(jas and 


Electric Light 
Fixtures. 


Manufactory and Salesrooms: 
427, 429, 431, 433 


North Broad St., THE NOWOTNY 
PHILADELPHIA. 


yy 


LOUISVILLE, Ky. 
ATLANTA, Ga., G. H. Wade, 708 Gould Bldg. 
CHICAGO, Ill., Foster & Louis, 1000 Fisher Bldg. 


if 


POSSESS MANY ADVANTAGES 
OVER LAIIPS OF OTHER IIAKES. 


BOSTON, Mass., Jas. L. Russell, 195 Summer St. 
ST. PAUL, Minn., A. Wilford Zahm, Manhattan Bldg 


, L. D. Carter, 235 Fifth St. 


Our Catalogue will interest you. 


ELECTRIC CO., 


Mayer & Englund, to South ioth St, 


a 


Phila , Pa. / , 
Smith & Wallace, Hamilton St., Bos- 


ton, Mass. 


SWITCH BASES, 


Arthur S, Partridge, Bank of Com- 
merce Building, St. Louis, Mo. 


LAMP FITTINGS, Etc. 


Joshua Mendy Machine Works, 


42 Fremont St., San Francisco 


FLEGTRICA 


PURPOSES 


It is admitted by parties who have had occasion to substitute this ware 


Central Electric Co., 173 Adams 
St., Chicago. 
Harry M. Shaw, 4o Broad St., 
N.Y 


Neuman-Spranley ‘Co,;, Ltd.; 

New Orleans, La. ‘ 
John Child, Monadnock Block, rig be 
a 


for that of others, that this ware is the most tough and of the best finish ; Geo. W, Provost, 189 Grant Ave., Allegheny, 


: 
| _ confirming the claim that it is of undoubted superiority. 
[ 


. EMPIRE CHINA WORKS. 
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WE INVITE YOU 


To INSPECT AND INVESTIGATE OUR 


SECTIONAL CONDUCTOR SYSTEM 


It is the only Third-Rail System adapted alike for surface and elevated 
roads, both for city and interurban traffic. 


Can be built for the price of a good overhead system. 

Uses but a single set of third rails. 

Does away with contact skates. 

Is able to pick up its switces without the power-house current. 

Storage battery consists of but a few cells, which are continuously charged and 
require no attention. 

The car lamps are always lighted, whether the power-house current is on or not. 

The switches open by gravity, rendering the live section in the roadway possible 
only under the car. 

The car body covers and guards both live sections, so that there is no danger to 
passing people or animals. 

The switches are absolutely non-arcing. 

The cars can be operated on a flooded track without danger or inconvenience. 

The switches are extremely simple and absolutely reliable. 
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There are a great many other advantages which we will be very much pleased to experimentally demonstrate. A 
perfect working model of our Third-Rail System is in operation at our office. Bring with you the most competent 
disinterested electrical expert. Fullest investigation solicited. . 


A a ae THE SAFETY THIRD-RAIL ELECTRIC CO. 


NEW YORE 


Se ee ee ee ae ee ee 


January 19, 1899.] 
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Standard Thermometer and Electric Go, 


PEABODY, MASS. 


Arc Lamps, 
Open and. 
Enclosed. 


For All Circuits. 


The Upton « Midget’’ 
. « « Enclosed Arc. 
Best in the market! 


Steady white light! 


No Parts to wear or 
getout oforder!.. 


OF 


Burn 125 to 150 hours. 


Send for Catalogues Nos. 31 
and 33. 


AGENTS: 
NEW YORK: J. H. Bunnell 
& Co., 76 Cortlandt St. 


PHILADELPHIA: 
Etherington Co., 17th 
and Chestnut Sts. 


CHICAGO: Chas. E. Gregory 
313 So. Canal St, 


NEW ORLEANS: 
Newmaa-Spranley Co. 


SAN FRANCISCO: Dunham, 
Carrigan & Hayden Co. 


MONTREAL: John Forman, 
644 Craig St. 


BELFAST (Ireland): 
Richard Patterson & “-.@ 


LONDON (England): 
No. 251. H. M. Salmony & Co. 
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BERGMANN 


E ENCLOSED ARC LAMPS, B 
R DIRECT CURRENTS, 


SINGLY ON 90 TO 125 V. 


> 


POOQOMOOOOMOOOOOOOOOOOOQOQOOOO OOPOMOOO©O OOOQOOOOSG QDOOOQDQOOQOQOPOOQOQOQOO® 


HCOODHDODODOOQDO©OOOODOOODOOQOOOQOQOOOOQOD QOGDOD©O® QDOOOQOOQOQDODOOOOQOOQOOOQOQOODO® 


SINGLY ON 220 TO 240 V. 
TWO OR MORE IN SERIES 
ON 200 TO 600 V. 


ALTERNATING 


SINGLY ON 100 TO 130 V. 


ANY ALTERNATIONS. M 


SEND FOR CIRCULARS BI & BIA 
ARC LAMP SALES DEPT. : 


General Incandescent Arc Light Wy 


572 FIRST AVE., NEW YORK. 


BERGMANN 


E. W. BLISS CO. 


43 ADAMS ST., BROOKLYN, N. Y. 


BRANCHES: 
WESTERN OFFICE: 96 W. W 5 ton St., Chicago, Illinois. 
EUROPEAN OFFICE: 12 Ave. a Grande Armee, Paris, France. 


LONDON: The Projectile Co., Pa New Road, Wandsworth Road, S. W. 


BERLIN. i) SCHUCHARDT & SCHUTTE. { BRUSSELS, 
VIENNA. § Owners of the Stiles & Parker Press Co. | COLOGNE. 


PRESSES, DIES AND SHEARS, ETC. 


“BLISS” PAT. AUTOMATIC NOTCHING PRESSES. 


These machines are of entirely new BeHeD, and offer several important 
advantages over other machines of this class. 
THE ADJUSTMENT FOR DIFFERENT DIAMETERS is made by 


simply turning the hand-wheel shown. No alteration or readjustment of 
pawls or indexing parts to suit different_diameters. 

THE ADJUSTMENT FOR DIFFERENT NUMBERS OF 
NOTCHES is effected by means of change gears instead of the usual 
pawl and index-plate device. These gears only need be changed to obtain 
any desired alteration in the number of notches. This obviates the neces- 
sity of using a SPECIAL indexing plate for each style of disk, and effects 
a considerable saving, as the change gears are comparatively inexpensive. 
Write for further particulars. 


DESIGNERS AND BUILDERS OF 


TOOLS FOR ELECTRICAL WORK 


WHEN YOU WANT 
TO KNOW 


The names and location of the ELECTRIC LIGHTING 
CENTRAL STATION COMPANIES throughout 
the country— 

Names of their officials— 

Their capital stock and bonded indebtedness— 

The number and kind of dynamos used, with the names 
of makers— 

Voltage of the different circuits— 

Frequency of alternating current— 

Number; and kind of arc and incandescent lights— 

Style of lamp sockets— 

Whether power or day circuits are operated— 

The capacity of power plant, including engines, boilers 
and turbines, with the makers’ names— 


PLEASE REMEMBER 


that al! this information is given fresh and up-to-date 
ONLY in the 


AMERICAN ELECTRICAL DIRECTORY 


AND BUYERS’ MANUAL. 


Corrected and issued four times a year. Subscrip- 


tion, $4. Subscription with AMERICAN STREET 
RAILWAY DIRECTORY (also issued quarterly), $5. 


E. be POWERS & CO., PUBLISHERS, 


150 Nassau Street, Monadnock Block, 
NEW YORK. CHICAGO. 
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For our two Free Books— 
“Can | Become an Electrical Engineer ?” 


ano ** The Electrical Marvels of our Times.” 


a _ Address... 


The Electrical Engineer Institute 
of Correspondence Instruction, — 


- Dept. VI., 120 Liberty Street, 
..NEW YORK, U. S.A. 


; 
JOS. WETZLER, President. T. C. MARTIN, Vice-President. H. A. STRAUSS, Gen’l Manager. 


January 19, 1899.] 
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IF YOU COULD NOT GO 10 COLLEGE 


Look carefully into the 


following proposition :— 
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° ° 
: ¢ APPLICATION FOR ENROLLMENT ¢ 
pur Senior Cou ea g F 8 Fill out the application 3 
eos hined, has hees pre--? sro LN oooee @ blank, return it to us 2 
9 pared by specialists, is ° go’ s 2 ? sedi cerawanied <b 2 
§ complete, thorough and ¢ The Electrical Engineer Institute 9 ar ; P yY 3 
g . ; 9 ? your remittance, and the 
g reliable, and its mastery: ° Pe OR. 8 a willbe g 
¢ will fit you for the higher ¢ ‘ g Sur Be SE eae ae 
: posts in the profession. g Correspondence Instruction : the first instruction papers. : 
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120-122 Liberty Street, 


Department: of Electrical Engineering. 


SENIOR COURSE. 
Price $75.00 payable in monthly instalments of $2.00 each; 
$65.00 payable in monthly instalments of $5.00 each; 
or $55.00 if paid cash in advance. 
* The following is a detailed list of the subjects taught in the 
Senior Course: 
1. Arithmetic. 
2. Mensuration. 
3. Algebra. ae 
_ 4. Geometry, Trigonometry and: Graphics. 
‘+5. Elementary Mechanics. 
6. Elementary Physics. : 
7. Elementary Chemistry. 
8 Mechanical Drawing. 
g. Strength of Materials. 

10. Applied Mechanics. 

11. Thermodynamics. 

12. Steam Engines and Boilers. 

13. Principles of Electricity and Magnetism. 

14. Laboratory Instruments and Measurements. 

15. Continuous Current Generators and Motors. 

16. Principles of the Alternating Current. 

17. Alternating Current Machinery. 

18. Transmission of Electricity. 

19. Commercial Instruments and Measurements. 

20. Applied Electricity (covering generally Telegraphy, 
Telephony, Electric Lighting, Electric Railways, 
etc., etc.). 

21. Switchboards and Switchboard Jnstruments. 

22. Isolated Plants and Central Stations. 

23. Design of Continuous Current Machinery? 

24. Design of Alternating Current Apparatus. 


Foreign Students. 


For students residing in foreign countries, the cost of in- 

_ struction is a little higher than for those residing in the United 

States, Canada and Mexico. This difference in price is, how- 

ever, not for the instruction, but is necessary to allow for the 
increased cost to the Institute in postage. 

We can therefore accept applications for enrolment coming 
from other countries than those mentioned at the following rate, 
given in English money: 

£18— 18s.—if paid in monthly instalments of 10s. each; 
£16— 8s.—if paid in monthly instalments of £1 each; 
£13— os.—if paid cash in advance. 

These rates hold good ior’ all countries embraced in the 
Postal Union. 


_ Address all Communications to 


NEW YORK, U. S. A. 


I hereby enclose Dollars: (her sos ccs « )) ohn 
payment of-my first instalment for complete instruction, as ex- 
plained below, in the COURSE 
of the DEPARTMENT OF ELECTRICAL ENGINEERING. 
It is hereby agreed: 


eases eresesee 
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First. That the total price of the said Course of Instruction 
shall be Dollars (8.0.2, «+ -csge ), to be paid for in 
monthly instalments of Dollars each, and that this 


Ce re ey 


price includes: 

(a) All charge for instruction in all subjects of the course 
until I am qualified to receive a diploma or certificate. 

(b) All postage on Instruction and Question Papers, cor- 
rected work and special information sent me by the Institute. 

(c) A complete set of Instruction and Question Papers in 
pamphlet form used in teaching, all of which are to be supplied 
to me as I proceed with my studies. 


Second. It is hereby understood that when the said Course 
of Instruction shall have been: paid in full, it shall be NON- 
FORFEITABLE and shall continue in force until I shall have 
completed the same: 

Third. It is understood that I may change my residence at 
any time and no extra charge shall be made by the Institute if 
I do so, unless I remove beyond the limits of the United States, 
Canada or Mexico, in which case I agree to pay whatever extra 
cost of postage the Institute incurs by my removal. 

Fourth. It is furthermore understood that I may at any time 
sell my membership or give it to some other person, and that 
the Course of Instruction is TRANSFERABLE, provided pay- 
ment of One Dollar is made by the new student to the Institute 
to cover the cost of such change. 

Fifth. It is furthermore understood in case such transfer of 
the Course of Instruction is made, that the student to whom 
the Course has been transferred will arrange with the Institute 
to pay such an amount as may be just for any subjects previously 
taught the original holder of the membership, and which the 
new student desires to have repeated to him. , 


Name 
MaiinewA caressa ote ety SiG few «iN te .ts,.2 «oie diene fala. «s ination 
Post Office State 
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Date 
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The Electrical Engineer Institute of Correspondence Instruction, 


Dept. VI., 120 Liberty Street, New York, U.S. A. 
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RITTER ee eee IRON 
im s 


It is simply an attachment for the end of the burner of a regu- 
lar gasoline blow torch. 

A screw driver and a pair of fingers is all that is needed to 
attach it to your BLOW TORCH. 

When the torch is lighted the iron is ALWAYS HOT. 

With it you can solder any connection without BURNING 
THE INSULATION OR THE WIRE. It can be used on a 
POLE, in a JUNCTION BOX, in a TELEPHONE, at the 
SWITCHBOARD, around an ARMATURE on a BENCH in 
doors or out of doors, any place and it will not blow out. 

It was designed and patented by a practical electrical work- 
man and is pronounced a success by all who have used it. It is 
made durable and of Lake Superior copper and is an invaluable 
adjunct to every electrical worker’s kit of tools. 


ELECTRIC APPLIANCE COMPANY, 


ELECTRICAL 242 Madison St., 
SUPPLIES, CHICACO. 


BECAUSE our GUARANTEE OF 
PERFECTION for the 


“NEW RIVAL” 


~ Is always lived up to to the 
~ Jetter, there is no risk taken’ 
in ordering trial lot to prac- 
tically prove its great merit. 


Get our LOW PRICES. 
JOHN KAMMER COMPANY, 
176-178 Indiana St., CHICAGO, U. S. A. 


TRADE MARK. 


OUR 


CROWN BRUSH. 


Made flexible end-ways 
side-ways or stiff. send 
for samples and price list 
and mes ras e with other 
makes, 


CROWN WOVEN WIRE BRUSH CO., = SALEM, MASS. 


H. . Rebarts Electric Supply ff. Seuss: 


LARGE STOCK. 


PERSONAL ATTENTION TO ALL ORDERS. 


Send for Circular on our New Street Hood. 


STN 


AY SPRINGS -. 


») = 
OF EVERY DESCRIPTION- FLAT on ROUND WIRE ,~°~, 
dy, SUEEL 8 BRASS: A COMPLETE ASSORTHENToF HIGH GRADE ‘3 


COLD ROLLED STEEL 


KEPT IN STOCK, .003 TO .049 IN THICKNESS- 


Le, “SPRINGS ENAMELED OR PLATED: TEMPERING DONE AT SHORT NOTICE *e< 
" BBON STEEL MADE TO ORDER —-@— SEND SAMPLES & WRITE FOR QUOTATIONS: 0.4008 


C= WALLAGE BARNES G° 


a ests ras. 


The Cazin Water Wheel 


is giving satis- 
faction wherever 
a used, affording 

\ Ml Ve the cheapest and 
most efficient 

q power for 


Electrical 
Transmission 


and a hundred other uses to which it can be put in 
large or small units. 


MANUFACTURED BY THE 


American Impulse Wheel Company 
120 Liberty Street, New York. 


FLECTRICAL' 
COMPANY 


PHILADELPHIA. 


SWITCH-RSARD AND 
PORTABLE INSTRUMENTS 
POLARITY INDICATORS 
aie a : GROUND DETECTORS. 


KEY STONE 
INSTRUMENT 


99] MONTGOMERY AVE Y << 


NW YORK 
1S GORTLANOT ST 


CHICAGO 


OUR STEREOPTICON LAMP 


Has a spiral filament in the form of 
an open watch spring. It gives go 
C.-P. at 50 tomne2bmvolte: Candelabra, 
Decorative and Miniature Lamps and 
Receptacles described in Catalogue No. 
9044. X-Ray Tubes and Fluoroscopes 
in Catalogue No. go50. 


EDISON DECORATIVE AND MINIATURE 
Lamp DEPT. 
(GENERAL ELECTRIC Co.) 
HARRISON, N. J. 


In writing advertisers, mention of The Electrical 
Engineer will be esteemed a favor. 


GET OUR NEW CATALOGUE. 


i i I 
BOSTON AGENTS: 


F. A. Houdlette & Son, 
138 Tlilk Street: 


WILL LAST FOREVER. 
EASILY ACCESSIBLE. 


THE MICHIGAN PIPE Co., 


298 N. Madison St., BAY CITY, MICH. 


REOSOTED WOOD CONDUITS 


FOR UNDERGROUND WIRES. 


DO NOT GATHER MOISTURE. 
DO NOT SCRAICH CABLES. 


A National Rider never changes 
his mount — National Cycle 
Mfg. Co., Bay City, Mich. 
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A New Process of Printing by the Use of 
X-Rays. Typo-Radiography Faster Than 
Any Conceivable Method Now Used. 


BY DR. FREDERICK STRANGE KOLLE. 


NG by the use of the X-rays was perhaps first sug- 
gested by Prof. Elihu Thomson in an article appearing in 
The Electrical Engineer of March 11, 1806, wherein he showed 
that multiple-radiographs could be made at one exposure; these 
he called mutiple skiagraphs. 

The experiment proved that more than a single sheet of sen- 
sitized paper would be affected by the rays when laid one upon 
the other, setting aside the theory that the chemical composition 
of one sensitized film would absorb most of the rays. For the 
experiment he used an iron key escutcheon and a number of 
kinds of printing celerite and bromide papers and, lastly, an 
ordinary dry plate. 

Owing to the thin sensitized films of the printing papers, very 
unsatisfactory skiagraphs were obtained—the bromide paper 
giving better results while the photographic plate, although far- 
thest from the object, contained the best image. From this ex- 
periment, and a later one made by Dr. Lodge, it was deduced 
that heavy films were most suitable for the purpose of mani- 
folding in this way. 

The experiment of Prof. Thomson was made with a small 
Wimshurst machine—the entire number of discharges allowed 
to pass during the exposure amounting to 1,200. Two small 
Leyden jars were connected to each pole of the static machine. 
If any further experiments were ever made, no report thereof 
has been recorded whatever; therefore it still remains an open 
question as to the efficacy of results obtained by the use of a 
large induction apparatus and a “hard” vacuum tube of high effi- 
ciency. 

It is true, however, that the number of sensitized papers mak- 
ing up the “multiple-senso-block” must necessarily be limited 
in all cases, owing to the divergent character of the X-ray 
emanation, causing distortion at certain distances from the active 
tube. The same objection applies to the size of the phototype 
employed, so limiting its surface area. The latter may be over- 
come as described later. That the process of typoradiography is 
not a theoretical dream is self-evident and a systematic method 
of procedure is herewith described. 

In regard to the practicability of this process, it may be said 
to overcome, first, the cost and labor of composition; secondly, 

_the limited time of striking off copies, and, thirdly, the advantage 
of keeping the entire work a total secret from the printer—a 
very valuable fact not to be overlooked in diplomatic documents, 
letters, communications, etc. 

Again, the matter to be typoradiographed need not neces- 
sarily appear in type characters, but can be written, permitting 
of actual reproduction of the original. 

Before taking up the several.results.to_be obtained a descrip- 
tion of the preparation of inks (printing and pen) may first be 
undertaken. 

From our knowledge of the rays, we know that any opaque 
matter, preferably metallic, can be employed for either. A suit- 
able writing ink for pen use may be composed of: 


Red lead (Pbs Os), 

Gum arabic, powdered, — 

Glycerine, 

Water to make proper solution. 

For type work a semi-fluid mixture of red lead, poesia 
bromide and glycerine sufficient to make a paste. F 

The above are very opaque mixtures, as will be seen. by re- 
ferring to the following, wherein lead is compared with: the 
standard of opacity prepared by Profs. Batteli and Garbasso: 


JANUARY 19, 1899. 


No. 559. 
Transparency 
D,. Gt: to X-rays. 
Wiad br siecarctatet corel svere Positrons eco 1.00 1.00 
DP Direc cogtiel ae tees eee ne eles bbe 11.38 0.055-+- 
Ege. series WE a ctare Sets Me natal dete 3 13.59 0.04-++ 
Ths Se ca delel sootatererice aie Tie piymawiole.e, ost 7.20 0.116 
Bismuth sores ¢ POE ON ee 9.82 0.075 
Glycerine so opines. a7 seins also tes eG 1.260 0.76 


These inks will, however, only permit of white text on a black 
background, unless certain photographic methods are followed, 
as in the employment of “upset developers.”’ Therefore a second 
or “unfatty” ink which will permit of black characters on a 
white background must be made. These are made preferably of 
bichromatic mucilage to be used for the letters while the re- 
mainder or white portion of the phototype is rendered opaque 
by a fatty ink. The bichromatized ink of course must not have 
been exposed to light previous to using to retain its necessary 
non-adherent property. The fatty ink applied with the usual 
ink roller will adhere to the unwritten portions of the paper, 
leaving the letters uncovered or free for the penetration of the 
X-rays. 

Metallic Dusting Process.—A third method of preparing the 
phototype is to print or write the text with an adhesive or mu- 
cilaginous ink composed of tacky varnish or gum (ordinary 
printing ink does well) and then dusting it over with some 
opaque metallic powder such as biniodide of mercury, zinc 
oxide or lead oxide. 

The copy will have to be “blown off” to render the char- 
acters clear cut and the unused spaces free from mottling opaci- 
ties resulting from retained dust, or the letters may be written 
with the non-metallic ink, the remainder of the surface being 
dusted upon a previously gummed copy, thus giving a black 
text upon a white background. 

The Phototype or Copy.—Where a cryptographic copy is not 
desirable—as that is limited to single sheets and cannot be re- 
produced on both sides of the paper by the X-ray process, the 
text is written by the ordinary typewriter, using either one of 
the two inks described—the non-fatty being of course the de- 
sirable one. 

The ink is applied to the ribbon, tympan or roller-pad in both 
cases. It can be readily seen that a fairly correct copy can thus 
be prepared with no more than usual care, as single letters or 
even words can be rubbed out and replaced by correct ones. 

Correcting Proof.—The wrong or misplaced text can be eradi- 
cated, erased or pieces of the sheet may be cut out entirely— 
new matter being pasted in, as it were, without injury or damage 
to the typoradiograph to be made. 

The advantage of this will readily be understood by those 
acquainted with the need of resetting of typographical matter; 
remembering that that part of the paper not covered by opaque 
ink will remain entirely permeable to the rays. By reference 
the reader will notice that but little has been added thus far 
with the exception of ink preparation, to the facts contained in 
the methods advanced by M. Izambard, of Paris. In the remain- 
ing portion of this paper the author points out the material im- 
provements ma‘‘e by him. 

The Sensitive Paper.—The alternately lined face and reverse 
sensitized paper prepared by Izambard is quite practical, but 
there is great doubt in the proper developing of a senso-block 
composed of such, even when layers of blotting paper are inter- 
posed between the sheets, as suggested. It is very doubtful if 
such a block will be evenly distributed by any mechanical 
process; besides, the blotting paper will naturally have very ma- 
terial objections, to wit: 1. An added expense. 2. Added density 
hindering free X-ray action. 3. The absorption of large quanti- 
ties of developer. 4. Loss of absorbed developer unless proper 
and difficult means are employed to regain the same for further 
use. 

Inasmuch as special machinery must be devised to sensitize 
the paper, that is, rulings of gelatino bromidized film, I would 
suggest the making of a continuous strip of paper, sensitized in 
such way that when folded to the proper size it will sc retain 
the features of a single sheet. 

The collected senso-block, after having Aptos all the 
photographic processes can‘be trimmed in so short a time:that 
I dare hardly make a comparison between the time: dccupied 
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in distributing the separate sheets, before mentioned, in the de- 
veloping tank. 
For single-sheet work the expense of manufacturing film strips 
of such nature as just described would be still smaller. Figs. I 
and 2 will give some idea of the sensitized strips described. 
Paper of fair textile strength should be used. Machine folding 
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is to be preferred, because irregular folding will result in break- 
ing the paper owing to the brittle nature of the dried film. The 
method of developing this continuous sheet will be described 
in full detail under its separate heading. Excluding the making 
of two-sheet reading cryptoradiographs, which is still a question 
in my mind, because of the inability to confine any man’s pen- 
manship to an encroached space, the sensitized paper should 
contain a gelatino-bromidized film of extra thickness. When 
single sheets are used they may be superposed in a bundle, hay- 
ing, for reasons. described later, a sheet of tissue paper between 
each, 

This collection or bundle of folded printing paper for conven- 
ience sake we might call the senso-block. For the senso-blocks 
of either single or double sensitized sides, it is necessary to make 
some such mark on the light-proof covering or wrapper which 
should be used in all cases to enclose the whole block, of say, 100 
sheets as a guide to the printer. An ordinary rubber stencil and 
common ink may be used for the marking, using a letter or 
character to indicate the “up” side. It will be plainly seen that 
this fact is important upon referring to the kind of film strip just 
described. 

The senso-block described is brought into the radio-printing 
department, care having been taken not to expose it to the ac- 
tion of the X-rays. It is mounted or clamped into a form, de- 
scribed later—sensitized side up, upon which the phototype or 
copy is laid—facing up, and is thus subjected to the action of the 
rays at a distance corresponding to the efficacy of radiation, 
and its depth, to prevent angular ray distortion. For ordinary 
printing a distance of from 10 to 16 inches 1s necessary, accord- 
ing, of course, to the size of the sheet to be printed. Large 
sheet printing will be described later. 

The current is turned off, after an exposure of about 10 or 12 
seconds, or even less, the copy removed from the block, which is 
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brought into the dark room for developing. In making. the 
double-reading, or sheets impressed on both sides, another 
method than the above must be adopted. For this purpose the 
double senso-lineated paper or strip must be used, The copies 
or phototypes are prepared as for the single-sheet process, one 
for the face and the other for its reverse side. “Type-high” spac- 
ing must be used in writing; in fact, it is best to allow a slight 
space above and below the text; otherwise the head and feet of 
the letters will result in what is known as “fulling’—a blurring 
of those parts of the letter. It is essential then to have the letter 
somewhat shorter than the space allowed it. 

The copy, with its reverse reading copy accurately pasted on 
the back of same, is then laid, face up, upon the “up” side of the 
block, and upon this the “face” form-plate is placed. 

The type will naturally fall into its proper place; there will be 
no need of straightening the type-block, as there is none in this 
case; letters cannot be falling into “pie.” 

At the base of the senso-block a “base’”’ plate is approximated 
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and the whole arrangement is clamped together and locked by 


the use of bolts, as shown in Fig. 3. Guides could be placed on 


the reverse sides of the plates to accommodate certain sized 
senso-bloicks, to prevent shifting of copy and block. 

Fig. 4 illustrates a form face-plate containing the light-proof 
wrapped senso-block and typograph. When the copy is locked 
up into the form, as illustrated below, it is, of course, understood 
that the copy has been previously prepared to give resulting 
typographs according to the character of style desired. The ex- 
posure is then made as ordinarily. 

The various possible results to be obtained may be tabulated 
as follows: 

‘Single Sheet. 
. Cryptoradiograph—White text, black paper. 
Cryptoradiograph—Black text, white paper. 
. Typoradiograph—Black text, white paper. 
. Typoradiograph—White text, black paper. 
Double Sheet. 
. Typoradiograph—White text, black paper. 
6. Typoradiograph—Black text, white paper. 
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Cryptoradiography.—In making multiple copies of autograph 
matter, the same rules apply as in the latter case. The copy is 
locked in with an open-face plate, as already shown. 

There is a certain advantage in this method, for the reason 
that the copy can be erclosed in an envelope and its contents, 
never be known except by the writer and recipient, because the 
sensitized cryptoradiograph can also be made with the sensi- 
tized paper placed in a sealed, light-proof envelope, which can 
have been previously addressed. 

This will necessitate a later development in the hands of the 
person to whom the matter is addressed, which may be consid- 
ered far less troublesome than preparing a cipher by code, ete. 
The expense and time for the former process is indeed insig- 
nificant as compared to the latter. 

Any photographer might develop the cryptoradiograph, but 
to overcome this the receiver of such matter could be instructed, 
in less time than it takes to tell, the process of developing and 
fixing. This method might readily be applied to sealed goy- 
ernment orders, instructions, matters of state, diplomatic cor- 
respondence, war orders, etc. 

Perhaps a secret process of sensitive paper making and their 
developing will soon be suggested for such matter, the value 
of which will be seen to apply to orders carried by special en- 
voys, spies, secret messengers, etc. Such copy found on any 
person captured would only contain a blank piece of paper that 
would not respond to any but one single developer, the com- 
position of which would be a government secret, known to but 
few, or even one official. This overcomes the former use of in- 
visible inks (read by heating the paper or by chemical treat- 
ment), etc. 

The above does not refer to written correspondence alone, but 
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to maps, drawings, music, etc. 
ess is that only one sheet can be employed, and that the en- 
velope containing “copy” must be of the same size—the copy 
cannot be folded. 
Printing Large Sheets——Where large sheets are to be printed 
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a single tube cannot be used, because of the distortion produced 
by the cone-like form of the radiations, the apex being prac- 
tically at the cathode disc or electrode with its base as the object, 
as shown in Fig. 5. With the ordinary Crookes vacuum tube, 
from whose cathode the rays are given off to all sides, the latter 
being the centre of radiation, the rays diverge more and more 
on all sides as the distance from the tube is increased. To over- 
come this it has been proposed to use a number of tubes, placed 
at certain distances apart, with dividing sheets of steel or lead 
between them, to overcome the ray interference which would 
otherwise result. It will be found necessary to use separate ap- 
paratus of similar efficiency for each tube, to get an equal 
depth of shadow and penetration. 

Small Sheet Printing.—Where but smalletyporadiographs are 
to be made, the ‘“‘senso-blocks’” may be circularly arranged 
around the X-ray tube—that is, the ordinary Crookes type—not 
of the focus style. In such a way a certain number of exposures 
of like density and exactness could be made at one time. The 
table might have a circular top, open in the centre for the tube, 
which hangs suspended by its single connecting wire from the 
ceiling or a proper support. A number of sliding shelves can be 
so arranged that the senso-block placed upon any one of them 
can be moved toward and away from the tube. The shelf-like 
arrangement will also permit of various sized copies with senso- 
blocks of varying thicknesses to be made. 

The Exposed Block.—After the block to be printed has been 
exposed, it is taken to a dark room to be developed. The de- 
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veloping should be done automatically, and here I point out the 
advantage of the strip senso-paper. 

The wrapper of the block is removed, one end of the strip is 
attached toa band, which is made to travel to and fro over a series 
of rubber rollers. When the entire strip has been unwound its 
final clip is attached to the other end of the band, and the frame- 
work is placed into the tank containing the developer. Here it 
is kept in motion, either rotary or lateral, until the desired result 
or density is obtained. The developer could be of mild strength 
to prevent “flashing up” or “grazing” by overdevelopment. It 
is to be kept in mind, in speaking of this process, that the oper- 
ator is not working for details, fine shadows or high-lights. It 
is simply a commercial chemical process, and would actu- 
ally need little attention. Paper of fair textile strength should 
be used. 

Another point in favor of this method of printing is that the 
paper need not have the fine finish now necessary for portrait 
work, because the X-rays will leave an exact shadow of the 
impermeable typeletter upon the roughest quality of paper, owing 
to their peculiar wave propagation. 

The block, in case of single sheets, may be quickly broken up 
under the effect of liquids, because of the interposed sheets of 
tissue which will absorb enough developing solution to actually 
act upon the sensitized film, even should several sheets. thereof 
remain unseparated. The tissue will have a tendency to adhere 
to the sensitized surface, owing to its rather smooth surface. 
while the opposite page, or reverse side of another, will not stick 
as much. However, agitation will separate the block quickly, 
especially if the developer is kept moving, as it should be. 

A uniform density is the goal of automatic developing. The 
developed prints are then collected and put into the washing 
tank and cleansed of all traces of the developer, the same ar- 
rangement being used in this case where the strip is used, then 
put into a third tank containing the fixing solution, wherein 
they are allowed to remain about 10 minutes until the entire 
amount of hitherto unusued silver has been removed. From here 
they are put back into the washing tank and thoroughly cleansed 
of all traces of hypo, which takes about 20 minutes. If artificial 
drying means are to be employed to hasten the process, the 
prints or strips may be placed in a 3 per cent. solution of formol 
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to harden the gelatin, or a chemical compound having great 
affinity for moisture might be used. The prints are then ready 
for distribution, or, in the case of the strip film, they are again 
folded and cut, unless it is thought advisable to run them 
through steel steam rollers to smooth and polish them. 

If, with all difficulties that might arise in the form of poor 
ink, apparatus, etc., overcome, blocks containing, say, fiity 
sheets of paper are used, and twenty blocks are arranged 
around one tube, then we might have 1,000 copies in Io seconds’ 
exposure, or 6,000 copies per minute for each tube employed. 
There is no limit to the number of tubes and blocks to be used 
if a sufficient number of photo-types are furnished, as separate 
printing tables can be used in one department, placed at safe 
distances to prevent clouding the films of sensitized papers of 
adjoining ones. 

This means that if ten tables are used on one floor of fair 
area, each holding 20 senso-blocks, 60,000 copies could be made 
in one minute at so nominal an expense of operating that it 
may practically be counted at the rate of ordinary printing wages 
for the number of men employed at every table, with an addition 
of 20 per cent. for the outlay in tubes, apparatus and current. 

The extensive use of sensitized paper would bring the cost 
down enormously from the present market price, while the time 
of developing, fixing and drying would remain but a very small 
item. 

A man earning $4 per day of 8 hours could, having every fa- 
cility for work, make at least 250 exposures during that time, 
which represents, at a moderate estimate, 750,000 copies a day per 
individual. Ten men working on this basis could produce, then, 
7,500,000 copies a day, which could also be developed, fixed, 
washed and dried within one working,day. These figures are 
startling but perfectly practicable. 

Perhaps the addition of an expert radiographer to the corps of 
printers would prove of considerable value, and still keep this 
process of printing at a far lesser expense than the ordinary 
press printing of to-day. Too often has it been said, of late, that 
the nonsense of forty years ago is the science of to-day; but it 
may be taken for granted that typoradiography of to-day will be- 
come an important and useful art within the next five years to 
come. 


Vibrations of the Ether, 


A very interesting papers was read by Mr. F. W. Brauson, F. 
I. C., before the Leeds Naturalists’ Club and Scientific Associa- 
tion on some recent discoveries in physical science. 

Attention was first directed to the dissimilarity of radiations 
transmitted bythe atmosphere and by the ethereal medium which 
pervades all space. Experiments were made with sound waves 
to illustrate the former, and with the Hertzian waves the latter. 
The gradations which may be observed between sound, light, 
heat and electrical waves were demonstrated by means of models 
and diagrams, and a table showing a number of vibrations per 
second of various radiations was given as follows: 


Vibrations per second. 


288,224,000,000,000,000 
1,125,899,906,842,624 
562,049,953,421,312 
281,474,976,710,656 
70,368,744,177,064 


Rontgen rays. 

Photographic limit of solar spectrum. 

Green light. 

Infra red (photographic limit). 

Heat rays of solar spectrum, lowest di- 
rect measurement. 


67,108,864 Electric oscillations in Hertz resonator, 
70 cm. diameter. 
32,768 Audible vibrations, extreme upper limit. 
4,006 Music, highest note. 
32 Music, lowest note. 


16 Water surface waves of minimum velo- 
city. 

The system of wireless telegraphy used by Marconi was then 
demonstrated by means of Hertzian waves emitted from a Hertz 
radiator. A number of experiments with phosphorescent bodies, 
etc., and the Rontgen rays, were then shown, and, by means of 
a Tesla coil, so arranged as to give a rapidly alternating field, 
tubes of high vacua were illuminated without the intervention 
of conducting wires. The experiments were very numerous and 
of the greatest interest, and a large attendance of members testi- 
fied to the appreciation of the labor which their preparation must 
have entailed. 
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Features of British Central Station Practice— 
Carlisle and Cork. 


Ab American engineers and manufacturers whose ideas and 
apparatus have of late years been so largely endorsed and 
adopted in a most flattering manner by their English and Con- 
tinental brethren, central station practice abroad has always been 
a subject of considerable interest. It shows them how their ideas 
and apparatus are being installed and utilized and what modifica- 
tions have been made to suit local or perhaps general conditions, 
besides suggesting to them improvements or opportunities for 
radical departures. In view of this tendency, we published a few 
weeks ago descriptions of several English lighting and power 
stations of considerable size and importance, and below we pre- 
sent two more recently completed stations of modern design. 


CARLISLE ELECTRICITY SUPPLY STATION. 


This station, a plan of which is shown below and which will 
shortly be put in operation, was designed by Prof. A. B. W. 
Kennedy. At present it will only serve for the lighting of the 
town, but it is proposed to erect an electric tramway system 
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ELEVATION OF CARLISLE SWITCHBOARD. 


which will be fed from the same station. The system adopted 
is the three-wire system, with an earthed middle wire and 460 
volts between the outers. Steam-driven balancing dynamos are 
used, and a battery. The boosters are arranged so that they 
can be used in series with the cells, and add to the voltage of 
the dynamo during charge and to the voltage of the cells during 
discharge. During light loads the voltage is regulated by cut- 
ting cells in or out, and the cell-regulating switch is interlocked 
with the booster reversing-switch by a special arrangement de- 
signed by Prof. Kennedy, which facilitates the switchboard at- 
tendant’s duties and insures against error. This is one new 
feature of the Carlisle station; another exceptional feature is the 
provision to be made for utilizing the dynamos either for the 
460 volts lighting network or the contemplated 500 volts railway 
system. For the former purpose they are used as shunt ma- 
chines; for the latter, a series-winding is added, and they run 
compound. The arcs used for public lighting are connected 10 
in series across the 460 volt mains. 

The station is situated at the corner of James street and the 
Victoria Viaduct, and has the advantage of a siding from the 
Caledonian Railway. The plan and sectional elevation show the 
general arrangement of the station and the disposition of the 
machinery and plant. The boilers are of the Lancashire type 
28 feet by 8 feet, manufactured by the Oldham Boiler Wroiles 
Company, each with two internal furnaces, 3 feet 3 inches exter- 
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nal diameter. A working pressure of 160 pounds per square 
inch will be empolyed. The steam pipe connections are shown 
in the illustration; it may be mentioned that in their erection 
this arrangement was departed from, but to a very slight extent 
only. The main lines of pipe are 8 inches and are of steel, while 
all the bends and all the pipes of 4 inches or less in diameter 
are of copper. A Green’s economizer is employed. The con- 
densing water pumps are electrically driven, the water being ob- 
tained from the river. Four Ledward ejector condensers are | 
used, two capable of dealing each with 4,000 pounds of steam | 
per hour, and two dealing with half that quantity. In these 
condensers Messrs. Ledward have not departed from their stand- 
ard pattern. f ; 

The two main steam dynamos are of the Willans-Siemens 
type, running as shunt machines at 330 revolutions per minute, 
and generating 255 amperes at 490 volts (maximum), or as com- . 
pound machines at 350 revolutions when they are capable of . 
giving 227 amperes at 550 volts. These are supplemented by 
two pairs of balancing dynamos, each pair being coupled to a 
Willans engine. Each dynamo of these ‘“‘double-enders” will 
generate 123 amperes at 245 volts when running at 450 revolu- ; 
tions per minute. The booster consists of three upright bipolar __ 
machines of the Electric Construction Company’s standard type, 
mounted together in line on a substantial bedplate, which carries 
four self-oiling bearings; the centre machine is the motor which 
is shunt wound and is for an e. m. f. varying from 460 to 520 
volts; it provides the driving power for the two outer machines 
or boosters proper. These are each capable of giving any cur- 
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rent between o and 60 amperes at any voltage from I0 to 70 
volts, with capacity for a maximum load of 120 amperes. The 
dynamo armatures are connected to the motor armature by 
flanged couplings for easy separation and removal. As already 
mentioned, the booster will be used principally for charging and 
discharging the battery when the e. m. f. at the omnibus bars 
is either lower or higher than the e. m. f. of the battery. 

The switchboard, having some points of novelty, we illustrate — 
it. by both an elevation and a diagram of connections. At 
present the board can deal with two generators, two sets of bal- 
ancing dynamos, a motor with double booster, two batteries 
(one on each side of the system) and four lighting feeders. 
Provision is made so that two additional panels with necessary 
switching gear can be added for connecting the two main gener- 
ators to either lighting or traction bus bars, and for two traction 
feeders. The proposed arrangement is shown in the illustra- — 
tions, for the sake of completeness. De. 

Each of the main generators has in circuit on the switchboard 
a double pole automatic magnetic switch, a Kelvin sector pat- 
tern ampere gauge with circular dial, and plug bars. The latter 
are to enable the machines to be connected to either of two sets 
of bus bars. The automatic switches act as maximum or mini- 
mum cut-outs, and also as manual switches, and they have car- 
bon breaks. The two panels for the main generators are on the 
left, and each also carries two feeder switches and two Kelvin 
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edgewise ampere gauges on the two poles of one feeder. The 
feeder switches have connected in parallel with them a light fuse 
for breaking the circuit, the fuse being fixed in a convenient po- 
sition, but not on the board. The balancing dynamos’ have the 
same switching gear as the main dynamo: with the addition of 
a set of change over bars, so that they can be connected to either 
side of the system. The panels for these are the fourth and fifth 
from the left. They also carry feeder switches and ampere 
gauges, as in the case of the main generator panels. The two 
right-hand panels are for the batteries and motor boosters, and 
have mounted on them booster ammeters, battery ammeters, 
booster voltmeters and multiple way switches, motor ammeter, 
plug bars to connect the booster either to the battery, “milking”’ 
leads, or to a meter-testing circuit, a motor starting switch, 
booster field breaking switches, battery emergency switches, 
battery regulating switches “and booster reversing switches. 


These latter two are interlocked, as has already been 
mentioned. The battery switch has eleven contacts and 
a double brush, arranged as in the diagram. From this 


the various connections are evident, and no further descrip- 
tion is necessary. The ammeters on these panels are also of the 
Kelvin type, and the voltmeters are Weston. The third panel 
from the left is devoted to the middle wire instruments, and to 
the dynamo bus bar and feeder voltmeters. There are four volt- 
meters for the dynamos and bars, of the Kelvin type, and two 
for feeders of the Weston type, each provided with a double- 
pole multiple way switch; also an ammeter for the middle wire 
and one for the earth connection. The panels are of slate, 2 
inches thick, enameled back and front. The framework is built 
up of steel tees and angles; it is 17 feet long, 7 feet 3 inches high 
and is surmounted by an eight day clock. 

All the feeder ampere gauges are of Lord Kelvin’s edgewise 
sector pattern, with scales. The principle of this instrument is 
the same as that of Lord Kelvin’s ordinary sector pattern am- 
pere gauge. These contain a solenoid giving an exceedingly 
intense and uniform field, this solenoid being so constructed 
that the axis of the field passes through the axis of the solenoid. 
Into the solenoid is entered a soft iron plunger suspended from 
an aluminum sector which, together with the pointer and sus- 
pension bar, forms the movable system. The current passing in 
the solenoid attracts into it the soft iron plunger, and this move- 
ment is indicated by the pointer on the scale. The zero is at the 
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voltmeter switches A, B, C, D, E and F are not shown in the 
pian of connections. A and D can connect their voltmeters to 
either of the main generators, 3 and 4, A on the dynamo side of 
the cut-out and B on the bus bar side. They can atso be con- 
nected between the top and bottom bus bars respectively. B 
and E can be connected in the same way to the balancing dyna- 
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PLAN AND SECTIONAL ELEVATION, CARLISLE STATION. 


mos, A, B, C and D, B on the dynamo side of the cut-out and 
E on the bus bar side. B can also be connected between either 
positive bus bar and the middle wire, while E in a similar way 
on the negative side. Lastly, B and E will also give the voltage 
between cell 125 or cell t15 and the top negative and positive 
bus bar respectively, inside the battery switch. C and F in their 
lower positions connect their voltmeters between the booster 
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DIAGRAM OF CARLISLE SWITCHBOARD CONNECTIONS. 


bottom of the scale; and an increase of current is shown by a 


rise of the pointer. These instruments are fitted in strong cast 
cases with nickeled facing, forming a thoroughly substantial 
piece of apparatus, and at the same time having the accuracy of 
reading of a high class instrument. The Kelvin voltmeters are 
of the small dial engine room type, a special feature in which is 


‘ ‘a short scale giving only the part of range that is required, and 


consequently very large divisions. 
To avoid crowding the diagram, all the connections to the 


terminals, in their left-hand positions between the terminals of 
the positive battery and emergency and regulating switches re- 
spectively, and in their right-hand positions between the termi- 
nals of the negative battery and the regulating and emergency 
switches respectively. 

There are two batteries, each of 125 Chloride cells, at the 
station itself. The minimum capacity for a five-hour discharge 
was specified to be 300 ampere hours, and the cell was to give 
without deterioration 90 amperes for three hours, or 120 amperes 
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for 30 minutes, in each case without a lower e. m. f. than 1.86 
volts per cell being attained. The cells are in glass boxes and 
supported, as usual, on oil insulators. 


CORK ELECTRIC LIGHTING AND RAILWAY STATION. 


The distinctive feature of the recently completed works at 
Cork is the combination of lighting and tramways. The follow- 
ing details of the scheme have been furnished by the chief con- 
tractors, the British Thomson-Houston Company. 

The plant comprises three Babcock & Wilcox boilers, each 
having 2,531 square feet of heating surface, capable of evaporat- 
ing 8,000 pounds of water per hour, the normal working press- 
ure being 150 pounds. A somewhat novel form of chimney 
stack is employed. It is of steel, and, although 130 feet high, is 
self-supporting. It is 7 feet internal diameter, and lined with 
44-inch fire brick, and is erected on piled concrete foundations. 
A feed heater of the Wheeler Condenser and Engineering Com- 
pany utilizes the exhaust of the feed and condenser pumps. 
Blake & Knowles feed pumps are employed. They are arranged 
compound, the diameter of high pressure cylinder being 6 
inches, low pressure cylinder, 9 inches; water cylinder, 4 inches 
in diameter, with 8-inch stroke. The steam cylinders of these 
pumps are fitted with an improved outside valve gear, so that 
they can be adjusted full length of stroke under all conditions 
of speed. The steam connections of the pumps are so arranged 
that, in case of any repairs being required, either pump can be 
worked independent of the other. 

The hot well is situated in the boiler house, and is fitted with 
baffle plates, the divisions in which can be filled with coke and 
straw, if desired, for the purpose of intercepting any oil that 
may be discharged into it. It is fitted with suitable outlets, so 
arranged that by opening a valve and filling the tank, the oil, 
which will be found floating on the surface, can be run off. 

The feed water, before entering the boiler, can be passed 
through two Edmiston filters, capable of filtering 16,000 pounds 
of water per hour. These filters are arranged on a twin system, 
fitted with the necessary valves to enable the filters to be used 
on either range of feed pipes. 

The steam piping is of steel, fitted with heavy screwed steel 
flanges, so arranged that any engine can be fed direct from the 
boiler immediately behind it. The necessary valves are inserted 
to enable any faulty section in the piping being cut-out. This 
piping is fitted with an automatic atmospheric valve, which, in 
the event of there being any pressure due to the failure of the 
condensing plant, will immediately allow the engines to exhaust 
direct into the atmosphere. The piping on the atmospheric side 
of this valve is of thin steel, riveted together in spirals. 

In the engine room are three McIntosh & Seymour side-crank 
tandem compound condensing engines, running at 135 revolu- 
tions per minute. They are fitted with expansion governors; 
there being separate exhaust valves on both high and low press- 
ure cylinders. The high pressure cylinder is steam-jacketed and 
exhausts into a receiver, in the interior of which are fixed three 
copper coils, which can be heated with live steam. These en- 
gines are coupled direct to 6-pole 200-kilowatt compound-wound 
generators, giving 500 volts at 135 revolutions. 

There are two Wheeler Admiralty type condensers, the en- 
gines being in the centre, an air pump at one end, the circulating 
water pump being at the other end. Each combination is ca- 
pable of dealing with 12,000 pounds of steam per hour. Water is 
taken direct from the river through 12-inch cast iron pipes, 
there being an auxiliary supply from the water works, which 
can be laid on to start the pumps in the event of the suction 
pipe being emptied, through the retaining valve not being per- 
fectly water-tight. 

The battery room contains 256 Tudor cells mounted in three 
tiers, each cell containing six positive and seven negative plates, 
the capacity of the battery being 770 ampere hours, the normal 
rate of discharge 110 amperes, and the maximum rate 210. The 
battery stands are of pitch pine, coated with acid-proof paint, 
and mounted on large oil insulators. This battery can be 
charged either from traction or lighting bus bars as desired, the 
necessary volts for charging being supplied by a booster, which 
can also be driven from the traction or lighting bus bars. The 
switchboard is at the end of the engine room, and contains: 

(1) Three generator panels, fitted with automatic circuit 
breakers, with magnetic blow-outs, as well as the necessary 
switches, so arranged that the generators can be connected di- 
tect to either the lighting or traction bus bars. 
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(2) Two battery panels, fitted with necessary regulating 
switches and magnetic blow-outs, and arranged so that the bat- 
tery can be either charged from, or discharged on to either the 
lighting or traction circuits as desired. 

(3) Two balancer panels, arranged so that the balancer can, 
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GENERAL PLAN OF CORK STATION. 


if desired, in the daytime, be driven direct from the traction 
bars or used as an ordinary balancer, the two motors being in 
series across the outers, the junction being connected to the 
neutral; in this case, the set being run up to give its correct 
voltage by means of the motor placed in the centre, the elec- 
trical connections to which are disconnected after the balancer 
sets are connected to the network. The switchboard is also 
fitted with a panel containing the necessary instruments required 
by the Board of Trade for purposes of testing. 

The lighting distribution is on the three-wire system, with 460 
volts between the outers, the mains being all of Messrs. Callen- 
der’s manufacture, and in the majority of cases consisting of jute 
covered, lead sheathed, tape armored cables, laid direct in the 
streets. 

Altogether over 20 miles of cable (lighting and traction sys- 
tems) have been laid; the distance between the feeding points 
(of which there are two at present) and the station being just 
under half a mile. In their course from the power station to 
the feeding points, the cables cross the River Lee, and as there 
is only a swing bridge at this location, the cables had to be laid 
in a trench excavated in the bed of the river; Callender’s vul- 
canized bitumen wire armored cable being adopted as most suit- 
able for the purpose. Four additional spare feeder cables, each 
of .7 inch sectional area, have been laid across the river to cope 
with future extensions; the vulcanized bitumen cables being 
brought together in a pit on each side of the water, where they 
are connected to the ordinary jute covered, tape armored cable 
laid in the streets. 

We are indebted to the London “Electrician” and.the Lon- 
don “Electrical Review” for the above details and illustrations. 


CLEVELAND, O. The Cleveland Illuminating Company 
has offered arcs at $89.88 for the year 1899, but is being squeezed 


by threat of a municipal plant, for which the city has not got the 


money. 


NEW YORK CITY has not yet renewed its lighting con- 
tracts, and the various companies are continuing their work 
until such time as the Municipal Assembly can get around to 
the subject and do its duty, by passing the necessary resolutions 
as to bids and appropriations. 


NEWARK, N. J. The C. P. Power Co., 784 Broad street, 
has been formed to manufacture current, etc., with a capital 
stock of $200,000. The incorporators are: F. W. Yates, F. W. 
Roller and G. E. Snider. 
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Why Some Small Electric Light Plants Do Not 
Pay.—II. 
(Concluded.) 
BY J. R. CRAVATH. 

feet transformer, before being accepted and put on the lines, 

should be tested for core loss, that is, the constant loss of 
energy that is taking place as long as the transformer is connect- 
ed to live lines. This can easily be done with an indicating watt- 
meter, of the kind used also for testing lamps. Several companies 
now make indicating wattmeters suited to this purpose. To test a 
transformer for core loss, it is only necessary to connect its sec- 
ondary to the secondary of some other transformer already in 
operation on the lines. Then by connecting a wattmeter so as to 
measure the energy supplied to the secondary of the tested trans- 
former and leaving the primary circuit of the transformer that 
is being tested open, the energy lost in the core of this trans- 
former can be read directly from the wattmeter. A number of 
transformers can be tested in a very few minutes in this way. 
If the transformers are new, this core loss should not exceed 
30 watts in a 20 light converter, 40 watts in a 30 light converter, 
50 watts in a 40 light converter and 60 watts in a 50 light con~ 
verter. A general rule on the smaller sizes which may make these 
figures easy to remember is that the core loss in watts should not 
be more than the capacity of the converter in lamps plus to. If 
the transformers are second-hand and coal is cheap, these figures 
may be stretched a little, but there 1s no excuse for new trans- 
formers not being up to this standard, as many makers are doing 
far better than this. If an indicating wattmeter is not at hand, 
the core loss in a transformer can be tested with a common re- 
cording wattmeter such as is used for measuring current supplied 
to customers. This should be of low capacity (10 lights being 
usually the lowest obtainable) and the test, to be correct, should 
cover several hours. As wattmeters are liable to run slow on 
such a small load as the leakage current of a transformer, it is 
best to put a load of lamps on the wattmeter in addition to the 
transformer. For example, if it is a 10-light wattmeter, connect 
a load of nine lamps to it and note the amount of energy supplied 
to the lamps in a certain time. Then in addition to the nine 
lamps connect the secondary of the transformer to be tested in 
multiple with the lamps, and note the amount of energy con- 
sumed for exactly the same length of time as in the first case. 
The difference will be the amount of energy lost in the trans- 
former provided the voltage is the same during both tests, and the 
lamps have not had time to change with age. In order to be sure 
that these two chances for error are eliminated it is well in the 
small station to make the first test covering about five hours on 
one day and the second the corresponding five the next day. If 
the station voltage is the same in both cases, as it should be for 
corresponding hours on week days at the same season of the 
year, and if the same lamps are used in both cases, this test 
should give fairly correct commercial results. Neither the lamps 
nor the wattmeter will change much in the course of a few hours 
and therefore the comparative results are not rendered incorrect, 
as they might easily be if weeks or months should intervene be- 
tween the two parts of this test. 

Another most important point to be observed in accept- 
ing transformers, especially if they are not new, is the in- 
sulation. It certainly is not good business policy to ac- 
cept and put on the lines, transformers that will burn out 
with the first thunderstorm, or perhaps get a leak between pri- 
mary and secondary that will result in killing or severely shocking 
some unsuspecting customer. And yet it is safe to say that in the 
majority of alternating plants there are transformers that are a 
constant menace to persons handling lamp sockets on the. second- 
ary circuit. That the writer is not now in the happy hunting 
grounds on account of a leaky transformer of this kind, is due 
more to good luck than to any more rational cause. Few men 
connected with the smaller plants realize the danger from this 
source. One good sized personal injury lawsuit would cripple a 
small electric light company so it could never get on its feet 
again; and yet transformers are constantly left on the lines until 
they actually burn out, without any effort to find out whether 
they are in a condition dangerous to customers, when a simple 
monthly test of each transformer with a magneto would take no 
more time than reading the meters, and would weed out defective 
transformers. To be sure a transformer will be verv far gone 
before even a powerful testing magneto will ring through be- 
tween primary and secondary. but by testing often enough the 
dangerous condition can not exist very long. Before putting a 
transformer up, large stations now make a severe test as to the 
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ability of a transformer to stand high voltage between the coils. 
To make this test, special high voltage transformers are required. 
Specifications recommended by various authorities as to the volt- 
age a transformer shall be able to stand between primary and 
secondary vary considerably. Ten thousand volts (as sometimes 
specified), after the transformer has been heated by its rated 
load for several hours, is a rather severe test for a 1,000-volt 
transformer. Five thousand volts for a 1,000-volt transformer 
is another specification, and this is certainly none too severe, while 
at the same time it will let nothing inferior pass. If a small com- 
pany feels that it can not afford a special high voltage trans- 
former for such tests, it can at least run its transformers for six 
hours at full load and then apply 1,000 volts between primary and 
secondary terminals for fifteen minutes. It is also easy to note 
whether in this six-hour run at full load the temperature of the 
transformer rises more than 70° Fah. above the surrounding air, 
and if it does it is not worth putting in service. Now there is 
nothing about any of these tests spoken of that can not be done 
around a small plant by the men already employed if they are 
properly directed. They take very little time when worked in 
with the nightly station routine, and it is nothing more than good 
business management to know the kind of apparatus a company is 
getting for its money, and whether such apparatus is worth 
buying and fit for use. 

Before leaving the electrical engineering part of the construc- 
tion and operation of a small alternating plant, I want to call 
attention to the most remarkable method, or want of method, 
in vogue for securing the proper voltage at the lamp terminals. 
Upon going into one of these plants one usually finds an alter- 
nating current station voltmeter of uncertain age and accuracy 
run from the secondary of a transformer. Now this transformer 
may be a special station voltmeter transformer, but it is just as 
liable to be any kind of transformer that happened to be handy, 
perhaps partly loaded with lamps in the station, perhaps not. 
Now, it is likely to make anywhere from two to five volts differ- 
ence with the absolute accuracy of the voltmeter as indicating 
the correct primary station voltage, whether it is run off its own 
transformer or some common transformer partly or fully loaded. 
Not only is this possibility of error ignored, but the drop in line, 
transformers, and secondary wiring is ignored, and the station 
voltmeter is kept constantly at a certain point without regard to 
the load that is on. It may have been very nice as a theory in 
the early days of alternating current distribution that the loss in 
distribution was too small to be counted on, but it does not work 
in practice. On small systems there is usually a drop of from 
two to five per cent. in the primary lines between station and 
transformers at full load. The transformer itself will cause a 
drop of two to three per cent. between no load and full load, 
and the secondary wiring is usually calculated (if calculated at 
all) to give two per cent. drop. We have then approximately 
between no load and full load the following losses to provide for 
at the station: 
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This drop of nine per cent. would call for a pressure of 1,090 
volts at the station, but as a matter of fact 1,110 will be needed 
because the real ratio of conversion of all transformers falls 
somewhat short of the nominal ratio. Thus transformers built 
to transform from 1,000 volts to 100 will give from 97 to 99 volts 
on the secondary when the primary voltage is 1,000 and there is 
no load on the secondary, and from 94 to 96 volts with the sec- 
ondary loaded and primary pressure 1,000 volts. The proper 
way, of course, is to always keep the primary voltage two per 
cent. higher than the nominal ratio of conversion calls for. 

Assuming, according to the foregoing figures, that the losses in 
primaries, transformers and secondaries is nine per cent. on full 
load, the proper station primary voltage should be 1,020 at no 
load, 1.065 at half load, and 1,110 at full load, other loads in 
proportion. Now, it is evident that with a station voltmeter of 
the kind described, that no one knows the accuracy of, and which 
really gives no indication of the true primary voltage. it is like 
going in the dark to try to regulate the pressure bv it. There 
are evidently so many chances of error by it that the only safe 
way in most cases is to have a good portable alternating current 
voltmeter, not only for checking the accuracy of the station in- 
strument, but for actually going to the consumers’ lamps and de- 
termining what station voltage, as indicated by the station volt- 


-current will be used and charge accordingly by contract. 


-writer ever ran across. 


in the beginning is very difficult to remedy. 
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meter, will give the correct lamp voltage at different loads. A 


good portable voltmeter for this purpose is by no means an 
unnecessary refinement, as it is the only sure way of keeping 
lamps at their proper voltage. Lamps run below their voltage 
give a poor light and are a very poor advertisement. for the 
electric light in the small towns where gas machines and powerful 
kerosene burners put up strong competition. On the other hand, 
the excessive lamp renewals with too high a voltage will pay for a 
good many portable voltmeters. The case is no better if the 
customers pay for their own renewals, for they will object to 
this expense very vigorously. 


The adjustment of meter and contract rates is a matter requir- 


ing much good judgment and an intimate acquaintance with the 


electric light business as it runs in small towns, for a mistake 
Never put the rates 
very low with the idea of attracting a large number of customers 
without first considering how many customers it is possible to 
get, as shown by the experience of plants in similar towns. In 
a small town, unlike a large city, there is a very limited number 
of possible customers. The majority of the stures will become 
customers in time if the service is good. Among the residences, 
those able to afford electric lights in a small town (unless it is 
a rich suburban town) are very much in the minority. The in- 
come possible is then limited and the company should see to it 
that in the effort to compete with gas and kerosene they do not 
put rates down to where it will always be an impossibility for the 
plant to pay. It is now generally accepted that the only proper 
way to sell current from a large plant is by meter, but what is 
to be done in a small town where there are numerous customers 
taking from two to seven 16 c. p. lamps each? To buy, install 
and look after a 10-light meter for each one of these is evidently 
an unnecessary expense since most of these customers are small 
stores and places where the lights are used a definite number of 
hours every day, and it is easy to calculate just about how much 
For all 
other customers, however, where the demand for light is inter- 
mittent, the meter is the only thing and the contract rate a snare 
and a delusion as far as the company is concerned. Residence 
lighting by contract is one of the best ways to burn money the 
The man with twenty lights in his resi- 
dence who “ordinarily wants only two at a time,” somehow 
forgets to turn off the other eighteen enough of the time so that 
his load is fully equal to that of the stores which pay several times 
as much per month. 


Designers of small stations do not sufficiently realize the value 


of labor-saving arrangements of building, boilers, etc. Labor is 


the largest item in small plants, and it is often the case that 
differences in the arrangement of the plant will constitute the 


difference between getting along with one man or hiring two. 


Builders of small steam plants have a favorite way of arranging 
to have the coal dumped first into a store room adjoining the 


boiler room, from whence it must be run out in a wheelbarrow 
in front of the boilers. They also have a fondness for making 


the space in front of the boilers very limited, so that not much 


- coal can be put there at once, and the fireman’s operations in gen- 
-eral are impeded. Then, too, according to this creed, whenever 


possible, the dynamo room, stoke hole, pump and steam gauge 
should never be put in any handy relation to each other. The 


- engineer that runs the plant when he is not getting out coal from 


the storage or firing and cleaning fires in the limited room before 
the boilers, will be kept from getting lazy by chasing around 
Robin Hood’s barn to look at the voltmeter or start the feed 
pump. The fact is, the moral effect of ‘such a poorly arranged 
plant is enough to destroy all sense of discipline or responsibility 


-on the part of the man running it, to say nothing of his inability 


to look after the plant as it should be looked after, simply because 
of such unhandy arrangements. And right here it may be said 
that no matter how limited the force employed around a plant, 
it is important to the financial success of the undertaking that 
every one connected with its operation be made to feel a strict 
sense of discipline as regards correcting immediately any defect 
that could possibly develop to. an extent to cause the shutting 
down of the plant. As financial reasons prohibit an investment in 
duplicate machinery to a large extent in small plants, it is of 
greatest importance that everything be kept in such perfect con- 
dition that breakdowns never occur. The steam plant of an ocean 
steamship is expected to make its run across the Atlantic, cover- 
ing from one to two weeks’ time, without a hitch or shut-down 
of any kind. It certainly is not asking too much to expect a 


~small electric light plant to run as regularly as clockwork a few 
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hours every day. Butt requires eternal vigilance to do it. Break- 

downs and poor service usually originate with the business ‘man- 
agement of a company. If the men find that their carelessness in 

not reporting or remedying the slightest troubles is overlooked, 

or if, as is often the case, reports of incipient troubles are ignored, 

or the ordering of supplies to correct them is delayed, it will only 

be a short time until everyone about the plant loses all strict 

sense of responsibility. The personal equation figures very largely 

in the reliability of the service given by any plant. Dirt and dis- 

order should never be put up with, not so much on account of the 

injurious effects of the dirt as because of the general demoralizing 
effect such a condition of affairs and the resultant carelessness as 

to details. The weighing of all.the coal used as it is fired is not 

practicable in the small plant because of the labor involved, but 
it is well occasionally to have a test night or two and weigh all 

the coal, and if possible all the water. Such tests, together. with 

monthly averages, will help determine the best coal to buy, for the 

best coal is not always the cheapest any more than the cheapest 
is always the best. There is usually fully as much chance for fuel 

economy around the boiler room as anywhere, by keeping boilers 

free from scale, and flues free from soot, properly heating feed 

water and careful firing so as to avoid leaks of steam through 

the safety valve and of air through the fire doors. 

Finally, I may give as one of the principal reasons why some 
small plants do not pay is that there is not enough in the business — 
to command the services of a very high priced man in any ca- 
pacity. While plenty of men can be found who can do the manual 
work around a plant it is not so easy to find men who are capable 
of taking charge of everything about the plant and who will do 
all the manual labor necessary, because such a quality of man 
can usually find equally paying positions in some larger plant 
where they can get work more to their taste. The result is that — 
often the plant is managed jointly by some officer of the company 
who knows nothing by previous experience of the electric lighting 
business, and by some hobo who does the manual labor and who 
is equally ignorant of the electric light business. The combination 
is always an unhappy one for the stockholders. It goes without 
saying that there should be some one connected with the enter- 
prise who has had some experience in the business, though it 
matters not much in what capacity, whether as consulting engi- 
neer, officer and part owner, or as operating electrician or engi- 
neer. 


Competition of Acetylene Gas with Electricity. 


VW E have recently been in receipt of the following inquiry — 
as to acetylene gas, from the manager of a relatively — 
small electric light company in the West: | 


Dear Sirs—We would like to ask for some information 
through your columns on a subject that cannot fail to be of in- 
terest to the electrical fraternity at large. 

There have been several agents for acetylene gas through this 
town with wonderful tales of its cheapness and other merits. 
One agent has made the assertion that a light equivalent to a 16 
c. p. incandescent lamp could be run 17 hours for one cent. Now 
I would like to get an opinion from some disinterested party 
who has actually tried this illuminant on a small installation, and 
will suppose a sample case. We will suppose a store building 20x 
80 ft. that has been lighted by twenty 16 c. p. incandescent lamps 
at a rate of I7c. per 1,000 watts for current. Now how much 
would it cost him to install an acetylene gas generator with — 
twenty burners including gas pipe, fittings, etc., to take the place 
of his twenty electric lamps, and how much would it cost him 
per hour to run it after installed; also how much of his time 
would it take to keep the generator in running order, and any — 
other facts bearing on the case? 

I feel sure that a reliable comment on these questions will be — 
of enough interest to all station managers, especially those in _ 
the smaller towns, to justify your giving it space in your col- 
umns. 


We have the subjoined comment on the above letter from an 
authority on the subject of calcium carbide and acetylene gas. — 
He is connected with one of the leading universities, and we 
have no reason to believe that any views he may express are 
otherwise than entirely fair and disinterested: { 


Regarding the inquiry I would say that I have no practical éx- 
perience in the use of acetylene. Still I may be able to give you” 
some data which should enable any one making some inquiries 
to compile data of the kind mentioned. The price of an acetylene 
light will depend on the following factors, which vary according 
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to locality, local insurance regulations, dealers’ and middlemen’s 
profits, number of lights, etc.: 

a. Price of carbide to consumer. 

b. Price of generator. 

c. Price of installation (possibly separate building for gener- 
ator). 

d. Labor in filling and cleaning generator. 

Carbide packed in large tins (100 lbs.) costs at Niagara Falls 
$70 per ton in lots of more than one ton; in lots of one ton or 
less, $80. Packing in small tins increases price. Hence the 
carbide costs the dealer at least $80, plus freight. Dealers sell it 
in small tins to consumers, generally at very high price per 
pound. It is impossible for.me to name a price for generator 
or installation; by asking dealers one could get their prices. 

One pound good carbide yields an average of 5 cubic feet gas; 
but for a domestic plant with comparatively small consumption 
4% cubic feet would be a safe figure. A burner consuming one- 
third cubic foot acetylene per hour gives a 16 c. p. light. Allow- 
ing then 4% feet acetylene per pound carbide, with carbide at 
$100 per ton, or 4 44-100 cents, say 4% cents per pound, a 16 ¢. p. 
light will cost in carbide one-third cent per hour. It must be 
noted that this yield of light per carbide used is only obtainable 
with very good generators, i. e., with those in which the decom- 
position of the carbide by water does not heat the generator to 
a point much above the boiling point of water. Most of the 
cheap generators overheat in making the gas, injuring the quality 
and quantity of gas generated from a given weight of carbide, 
to a very considerable degree. 

From the data given, knowing 

a. The local price of electric light, or gas. 

b. Cost of generator and installment. 

c. Price charged per pound for carbide. 

d. Allowance for labor, 
one could get by a little figuring the bottom price for the 
acetylene light. 

I can only add that hitherto in places where a good gas or 
electric light plant was in operation, the use of acetylene has not 
been considered economical. Hitherto, however, the demand for 
carbide has exceeded the supply as well in this country as abroad. 

‘The carbide works in this country, however, are greatly en- 
larging their capacity, and so many new and very large works 
are in erection abroad, that it is safe to say the yearly output of 
carbide will, by January, 1900, be at least ten times the present 
output. 

Again, the generator business and installation business is now 
something as the bicycle business was seven or eight years ago. 
If carbide gets so cheap, and the demand sufficient for dealers 
to sell it in small lots at one-half present rates, and if the gener- 
ators come down to a reliable standard and fair price, I per- 
‘sonally think it very probable that acetylene may compete with 
other forms of lighting at equal or possibly lower prices per 
amount of light given. As there is, however, with the newest 
methods in gas lighting and manufacture of water gas, etc., op- 
portunity to lower the price of gas light one-half, with the same 

profit to manufacturers, and as improvements in generating 
and lighting by electricity are of daily occurrence, I fully agree 
with you in thinking that there is no need for an electric light 
company or gas company to be alarmed by acetylene. 


The subject is one of much interest and importance and we 
shall be glad to have further contributions that will help eluci- 
date the subject. 


The Lumiaous Palace for the Paris Exposition 
of 1900. 


| age Luminous Palace for the Paris Exposition of 1900 will 
probably be the greatest piece of glass and stained glass 

work ever undertaken. It is to measure about 110 feet high and 175 
feet in circumference. The designer of this pretty pavilion, of 
which a view is shown, is M. J. A. Ponsin, whose artistic produc- 
tions in stained glass are well known. The Luminous Palace, 
which is being built close to the Eiffel tower, will be rendered 
attractive by day as well as by night. Its staircases will be of 
crystal. Its promoters claim likewise that it will display the most 
curious and beautiful exhibition of electric light combined with a 

. fairy-like arrangement of stained glass and crystal ev7r wit- 
\ nessed. This gigantic glass building is being executed by la 
Compagnie des Glaciéres de Saint-Gobain, France, who are lead- 
‘ing makers of French plate glass, etc. The construction is to 
| ‘contain plenty of ornamental sculpture and clever statuary. The 
ls acade will present the aspect of an immense portico, the roofs 
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resting on multicolored glass colonnades. Both from the in- 
terior and the exterior the palace will be rendered completely lu- 
minous. Among the artists who will assist in making the pavilion 
attractive in the interior are the famous sculptor Falguiére, M. 
Ch, Castellani, and M. F. Beer, who is designing a statue to 
personate Light. In addition to the pavilion there will be a sub- 
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ELECTRICAL LUMINOUS FOUNTAIN OF GLASS, PARIS EXPO- 
SITION, 1900. 


terranean crystal grotto imitating ice. Visitors will be con- 
tinually walking on a sheet of ice, of depth, which will be seen 
to be inhabited by fish of an antediluvian epoch. The archi-~ 
tect entrusted with the construction is M. Auguste Latapy. 


Reduction of Magnesia in the Nernst Lamp. 


4 prate source of light in the Nernst lamp, as our readers are 

aware, is a rod of magnesia, rendered incandescent by the 
passage of an electric current. Before, however, the current can 
pass, the resistance of the magnesia must be reduced by heating 
it from an external source of heat. One of the arrangements 
for carrying this out was recently noticed in the “Frankfurter 
Zeitung,’ and is shown in Fig. 1. The magnesia, A, is placed 
in the focus of a reflector, C, on the inner side of which is a 
spiral wire of platinum, D, which, when brought to incandescence 
by a current, produces heat sufficient to. render the magnesia a 


FIGS. 1 AND 2.—NERNST LAMP. 


conductor. A current is then passed directly through the oxide 
by the wire, B, and the current in the spiral is shut off. A more 
complicated form of the lamp is shown in Fig. 2. Here the 
magnesia, A, is placed within a cylinder, C, which also encloses 
a platinum spiral, D. As soon as the incandescent spiral has 
heated the magnesia sufficiently, a current is passed through the 
oxide by the wire, B. In this circuit is a solenoid, G, which, on 
being energized, draws down the iron core, E, and lowers the 
now incandescent magnesia out of the cylinder. When the cur- 
rent is switched off, the pull of the solenoid stops, and a spring, 
F, raises the iron bar and magnesia to their former positions. 
Prof. Nernst claims that his lamp gives the same amount of light 
as the ordinary incandescent at one-third the cost; the light is. 
purer, and no vacuum tube is required. 
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The Upper Regions of the Air as Current Con- 
ductors. 


HERE are a number of striking and important electrical 
and magnetic phenomena, which though giving rise to 
speculation and hypotheses, have not yet been explained by gen- 
erally accepted theories. Among these we may mention the 
earth’s magnetism and electrical storms. A satisfactory explana- 
tion of the cause of these phenomena would indeed be a great 
step in advance on our present knowledge and might indeed 
lead to results now scarcely within the limits of legitimate specu- 
lation. 

Undismayed by the numerous and conflicting theories of the 
past, Prof. W. P. Trowbridge has recently come forward with a 
new hypothesis which, even if not unassailable in all its details, 
is nevertheless highly interesting and deserving of more than 
passing notice. As explained by him in this month’s “Forum,” 
if we ascend a sufficient distance the layer of air which surrounds 
the earth we there find all the conditions requisite for the pro- 
duction of the two phenomena mentioned above, and incidentally 
a medium which can transmit X-rays. Having in mind the fact 
that at great altitudes the air is so rarefied as to constitute a good 
conductor and the further fact that the air absorbs numerous rays 
emanating from the sun, especially those of short wave length, 
Prof. Trowbridge asks: Can the disappearance of the short waves 
of light have anything to do with the production of elec- 
trical storms and the appearance of this weird new form of 
energy? and, Can this disappearance be connected in any way 
with the production of magnetism of the earth? 

Starting with the proposition that the energy involved in the 
production of these phenomena emanates from the sun primarily, 
Prof. Trowbridge propounds the further question whether it is 
not possible that the short waves of energy may in some way 
produce electrical and magnetic effects in the upper regions of 
the air, and thus, being transformed, fail to manifest themselves 
as light at lower altitudes. It is Prof. Trowbridge’s main con- 
tention that the sun’s rays contain the short wave lengths as- 
signed to the X-rays and that, though absorbed by the lower 
strata of the atmosphere, they exist at the higher altitudes; and 
that they are instrumental in producing the electricity of the at- 
mosphere and the magnetism of the earth. 

Fortifying himself by some recent researches Prof. Trowbridge 
holds that the solar X-rays give an electrical charge to our at- 
mosphere. The rotation of the earth on its axis would then 
cause an accumulation of electricity on one side of the earth and 
a diminution of electricity on the other. We should, therefore, 
expect a fall of electric pressure between the regions just entering 
daylight and those in the full glare of the sun. This condition 
would direct the resulting electric current from east to west, or 
in the direction opposite to that of the earth’s rotation. ) 
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The current thus established, according to Prof. Trowbridge, 
is sufficient to account for the main points of his thesis. The elec- 
trical disturbances, such as thunder storms, in the lower regions, 
might thus be accounted for as being the result of great commo- 
tions in the air which constitutes a vast atmospheric sea and due 
to a local descent of high electrical conditions prevailing in the 
upper regions. The Northern Lights, again, may, according to 
the same theory, be due to a dissipation of a portion of the elec- 
trical discharge, through layers of rarefied and well conducting 
air. 

Reasoning in an analogous way, the currents existing in the 
upper well-conducting regions act as a solenoid upon the earth 
beneath and form the magnetic poles observed. In support of 
the solenoidal action, Prof. Trowbridge points out that on no 
other theory could the great distance between the north and 
south pole be explained; no permanent magnet could have any 
such length without exhibiting consequent poles. As no cur- 
rents adequate to produce the poles of the earth have yet been 
discovered in or on the earth, they may, if they exist, circulate 
in the upper regions. 

This entire reasoning depends of course upon the assumption 
of the great conductivity of the rarefied, upper regions of the 
air. This brings Prof. Trowbridge to the question of the practi- 
cability of Mr. Tesla’s recent proposal to utilize those regions as 
a conducting medium for the electrical transmission of power. 
Prof. Trowbridge’s experience, based on experiments in the lab- 
oratory, lead him to the belief that the method is impracticable. 
Thus, before one reached the height of ten miles—where there | 
is greatly increased conductivity—the electricity would have de- | 
serted the terminal raised to that height and would have flowed — 
to the ground, instead of taking the path of the air to the dis- 
tant station! In the dark, one can see the reason for the dimin- 
ished length; for luminous discharges are noted between the 
high tension apparatus and the floor of the room. The inductive 
effect is so great that sparks can be drawn from the brick walls 
and the neighboring gas pipes! The time when the upper re- 
gions of the air will be thus used commercially seems therefore 
to Prof. Trowbridge far distant. 

As we have stated above, Prof. Trowbridge’s hypothesis is 
not without objections. Thus, we may ask, how according to 
that theory, can the fact be accounted for that auroras have been 
observed within but a hundred yards of the surface of the earth, 
where there could be no possible adequate rarefaction of the air? 
Still the hypothesis is interesting and, at least, si non e vero e 
ben trovato. 

Apropos of the suggestion of utilizing the upper strata of the 
atmosphere as a current conductor, we are reminded by some of © 
our readers of the fact that the idea was put forth some twenty- _ 
five years ago by Mr. S. J. M. Bear for telegraph work. And now, 
Chicago, not to be outdone, has a claimant to the same region, 
in the person of Mr. Archibald J. Robertson, who claims to have 
covered the idea in a patent granted to him in 1892. From what 
he says, it looks as though we shall presently learn of a suit for 
infringement brought against Mr. Tesla. If a Chicago man can 
lay claim to giving the main idea of Cyrano de Bergerac to 
Rostand, why may not another from the same city of unlimited 
area and ideas claim all the upper atmosphere and its attributes ; 
as his own? To avoid strife and the establishment of a grinding 
monopoly in the future we would suggest that all claims in 
those regions be now staked and filed in a Government Air Bu- 
reau specially organized by Dr. Cleveland Abbe for that purpose, 
and to be called the Government Rarefied Air Office, with regu- 
lations patterned after those of the present Land Office. This 


might at once mitigate the coming wars with squatters and inter- 
lopers. 


X-Rays and the ‘‘Art Preservative ” 


Bee uses to which the Réntgen rays have already been put — 

have far exceeded the most sanguine expectations of their 
discoverer, and yet it would be rash to set any definite limit 
upon what the future may bring forth in the practical application 
of Prof. Réntgen’s wonderful discovery. The great penetra- 
bility of the X-rays early suggested to the ever alert mind of 
Prof. Elihu Thomson that the rays might be employed to ad-_ 
vantage as a substitute for, or allied to, our present methods of 
printing. Thus far nothing tangible has been attempted in this 
direction; but that the idea possesses more than a germ of life 
is apparent from the extended article devoted to the subject by 
Dr. F. S. Kolle elsewhere in these pages. The methods there 
described of producing a large number of copies of an original 
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are all within the bounds of practicability, while the enormous 
speed of reproduction shown to be possible must command more 
than passing notice. Although it may be some time before our 
present mammoth printing presses, the boast of the modern me- 
chanic, may be displaced by the X-ray printing frame, and, while 
objections of various kinds may be raised to the method viewed 
from one standpoint or another, there is unquestionably a field 
for the X-ray printing establishment, which may only require in- 
telligent development to bring it within the domain of the work- 
ing arts. 


An Era of Consolidations. 


W HEN Mr. Roswell P. Flower the other day advised young 
men to quit kicking about trusts, to save money and to 
get into the trusts, he offered a very excellent piece of advice—in 
some respects. The point he made was that Russia had been 
alleged to be seeking a loan in this market, and he preferred the 
“trusts’’ as more sure, more profitable. He overlooked the lit- 
tle fact that bankrupt Russia and some of the bloated trusts do 
not publish any balance sheets that an ordinary mortal can de- 
cipher. As a matter of fact, the Russian empire is likely to be 
here and good for its bonds long after some of the trusts have 
vanished from sight, and its “securities” may, after all, be the 
better. 
This much being granted, Mr. Flower’s wonted keen per- 
ception of the drift of things is worthy of attention, and not al- 
together worthy of dispraise. The word “trust” has somehow 


been chosen for special application to industrial affairs, just as _ 


though scores of railroads had not gone through exactly the 
same process before, as centripetal ‘‘systems,” they were rescued 
from hopeless insolvency and put on a basis of enduring merit. 
The same law underlies and runs through all things. The United 
States is but a “trust” of States, and the Anglo-American alli- 
ance is but a “trust” of two or more nations. 

There is much to be said in favor of unions and trusts; much 
to be said in favor of individuality, but as long as man is a so- 
cial being the tendency to get together will be stronger than the 
tendency to fly apart. Somewhere in the balancing of the op- 
posed tendencies comes the greatest profit for all of us, and the 
trust is the keenest “point” so far in the field of industrial ef- 
fort. It is an effort to counteract and offset the grim and dis- 
astrous waste of competition, and to just its legitimate value iz 
will be successful. Nature herself requires an enormous and 
frightful margin of waste; but in the social organism, and in this 
year of grace, men are chary of superfluity and extravagance. 
The popular feeling also is that if a man is to save money so that 
he can go into a trust, it is well that some other trust shall not 
have crowded him out of his berth and out of his home. 

Here comes the issue. The trusts must be subject to the will 
of the community, but if they follow out a true principle and 
subserve some real interest of society, not all the legislation of 
a hundred States will stop them. The need of trusts was recog- 
nized when the first laws in favor of corporations went on the 
statute books, and the mere fact that they multiply is evidence 
that they have their day, even if in due course of time they cease 
to be. The great claim is that they economize wealth, effort, 
brain power, material. In many cases this has shown itself to 
be so. But wherever a vast aggregation of capital has been 
rolled up on the base of past effort, and has sought to lay a mort- 
gage on all the future, individuality unduly repressed will evade 
the burden just as surely as the sun breaks through the mists 
of its own breeding. 

At the present moment the electrical field is peculiarly the 
arena of consolidations and of trusts. There has been undue 
competition in many lines, and now comes the inevitable reac- 
tion of getting together. This is not at the expense of the pub- 
lic, as so often represented, for where the public has had goods 
or service below cost, it has got to square the account some time 
or another, and the trust is often the mere palpable evidence of 
the indemnification. In the local lighting and street railway 
field we are glad to note so many unifications, simply because 
we believe that often in that way can the final, universal supply 
of current to all consumers alike in any community be attained. 
In the domain of manufacturing, where wasteful duplication 
has prevailed, it will presently stop, if not by a “trust” then in 
some other way; but no actual, necessary appliance or apparatus 
will be wiped out or its value be lost. On the whole, the greater 
stability thus attained by the electrical interests as they exist 
to-day will help the realization of those yet in the offing of pos- 
sibility. The success of the Western Union was an invitation to 


. the telephone. The grand industrial success of the tele- 
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phone was the inducement to thousands to go into electric light- 
ing, and that in turn paved the way for the trolley. These latest 
two, now becoming the concrete profitable ‘‘trusted” invest- 
ments of which all men speak, are themselves the best advo- 
cates for the newer arts that journals like this have ever to fight 
for on the border line of social advance and technical discovery. 


Opportunities in Shanghai. 


ee has been known for some time past that the city of Shang- 

hai is about to grant extensive privileges for a trolley sys- 
tem and a telephone service, and now U. S. Consul-General 
Goodnow furnishes a little additional data that is of interest. 
He makes the curious commentary that ‘‘the Chinese seem very 
partial to electrical appliances,” and also that “they are as curi- 
ous as children, and will want to discover what there is in the 
wire to make the car go.” This is decidedly contrary to much 
that has been taught in regard to the Chinese stolid indifference 
and hostile conservatism in all that concerns modern improve- 
ments, and holds out a brighter hope for the Celestial Empire 
than we have hitherto dared to entertain. No nation that favors 
electricity and is curious to know why can be regarded as 
retrogading. 

The conditions of the Shanghai tramway concession have been 
for some time past advertised in our business pages, and do not 
require, therefore, to be gone into again very fully. There are 
to be 23 miles of track as a start, with two fares of Io and 5 cents 
Mexican, or a little less than half expressed in American money. 
Both classes of travel should be large. The chief, if not only, 
competitor is the jinrickisha at a rate of 15 cents Mexican per 
hour, and it may be remembered that not long ago we printed 
a poetical lament from Ceylon on the passing away of that 
queer conveyance before the conquering trolley. The white 
population will certainly travel in the cars, and the yellow can 
be educated to do so. 

As to the telephone, there is already a service with about 340 
subscribers, at a rate of, say, $40 a year, but a 30 years’ exclu- 
sive franchise is now proposed with purchase option at the end 
of 15 years. The service is spoken of by Mr. Goodnow as old 
and poor, and hence it finds a close competitor in the cheap la- 
bor, to such an extent that he believes nine-tenths of the mes- 
sages or “chits” to be carried by coolies at $2.37 gold per month. 
With a renovated, modernized system things may be different, 
as they are in Honolulu, where, although the system was old, 
everybody has had the telephone; and it is likely with the new 
system that Mr. John Cassidy is installing to become more pop- 
ular than ever. We cannot bring ourselves to believe for a 
moment, from our own knowledge of the tropics and coolies, 
that cheap messengers can compare in any degree with a good 
telephone system properly operated, and we trust that Ameri- 
can apparatus for this as well as for the trolley road may soon 
be put in for the prosperous city of Shanghai, now growing so 
rapidly as a European ‘‘open door” to China. 


A Horseless City. 


HEN such distinguished and antagonistic authorities as 
Mr. Richard Croker and the New York ’’Evening Post” 
agree on any subject, it is pretty sure that their views are sound. 
Last Saturday the fierce critic of the Tammany chieftain printed 
an admirable editorial on New York as a horseless city, and on 
Sunday morning Mr. Croker announced in all the news- 
papers that the horse had to go because he had taken a 
hand in the affairs of the Auto-Truck Co. On Monday morning, 
Mr. Croker gave out an interview in which he paraphrased the 
“Post,” as follows: ‘““The horse as a pet, for pleasure driving or 
speeding purposes, will always hold a place in the affections 
of mankind, but for business purposes, the carriage of freight, 
passengers, and drayage, he must recede before the progress of 
civilization and the requirements of the present inventive age.” 
For this opinion he advanced several sound reasons, and men- 
tioned the interesting fact that the cartage of coal in New York 
City every year costs $7,500,000 with horses. 

We shall all be deeply interested now in seeing how this com- 
pressed air enterprise pans out. So far, such a method of locomo- 
tion has failed utterly, but that is not a sufficient reason why 
there may not be something in this new scheme. The company 
has a capital stock of $10,000,000 and its stock is being vigorously 
speculated in on the outside market. We must again confess 
out rooted preference for electricity, for automobile work in 
cities, but there is undoubtedly plenty of room for other motive 
powers, too. Let them all “come on” and be tried. 
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The K R Law in America’ 


i Ee ELECTRICAL ENGINEER of Oct. 27 contains an ar- 

ticle by Mr. A. E. Dobbs on the K R law, in which an ex- 
ample is cited of telephonic communication over a line from Bos- 
ton to Omaha, the circuit having a K R of 400,000, But as Mr. 
Dobbs has taken the resistance and capacity of th. whole loop 
instead of that of one line only, as is done in England, the K R 
of the Boston-Omaha line would be 100,000 according to Eng- 
lish practice. 

This is still a high value of a K R, and is given as disproving 
the K R law. 

The propounders of the K R law gave a rule where no guide 
previously existed, and probably they were fully aware that the 
law would require amplifying or even amending as greater ex- 
perience was gained. But up to the present no one has suc- 
ceeded in supplying a better rule. 

The article says: 

“Lately, however, our English friends have discovered—what 
we knew long before—namely, that the lines could be cleared of 
the static charge, by increasing the self-induction and leakage. 
They place their wires 17 inches apart, while ours do not exceed 
12, leaving a larger self-induction factor in our favor. 
bridging bells, also, increase this factor, and also provide a path 
for the escape of the static induction between the wires them- 
selves, which may be roughly taken at half the earth induction.” 

To those English engineers who have had to send men over 
lines to remove occasional twigs, and even cobwebs to prevent 
overhearing, it will be news that leakage improves telephonic 
working. 

In England all relays, indicators, etc., have been placed across 
the loop to remove their inductance from the main circuit. In 
that position they are a lesser evil, but it would be too much to 
hope that they facilitate speaking. For if bridging coils afford 
a path for the static charge, that is, if they cut down the end of 
a wave, would they not also cut down the beginning of a wave, 
would they not even cut down the middle of a wave? 

It has often been stated that a leaky telegraph wire works bet- 
ter than a sound one, but there is not a single authentic case on 
record that that is so; while post office records would show a 
multitude of cases where automatic speed has been reduced 
owing to low insulation. 

The article says: “This balancing the static capacity with the 
mutual self-induction is a fine art, and building the New York 
and Chicago line required the best engineering talent of the 
American Telegraph and Telephone Company to overcome some 
of the difficulties encountered.” 

It would be interesting to know how the best engineering tal- 
ent of America balanced the static capacity with the mutual self- 
induction, whatever that is. 

The article is illustrated with an ordinary mica lightning pro- 
tector, and it states that, while the protector affords no path to 
the telephonic currents, “that it offers but very little obstruction 
against the static discharges, and as every station is equipped with 
these, it will be seen that the static charge, instead of being in- 
creased with the length of the line, becomes materially reduced, 
so that it amounts to simply that which gathers between sta- 
tions.” 

This is certainly a very novel theory. It has hitherto been 
thought that a static charge cannot have a greater e. m. f. 
than the current that produces it. 

The Americans are not the only people who confound static 
capacity with static charge, and something similar to the fol- 
lowing may be found in English prints: “Another factor in re- 
ducing the static capacity, is that of having regular leaks to 
ground, with a resistance high enough to prevent any appreciable 
loss of current.”” No doubt we shall soon all know that electro- 
static capacity depends upon the dimensions and positions of 
conductors only, and upon no other thing. The static capacity is 
no more reduced by a leak than is a pint measure made less than 
a pint by having a hole in it. 


JLondon Electrical Review. 


Then our 
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A Reply from Mr. Dobbs. 
BY Aj cE DOBBS; 
ADMIRE English engineering methods as a rule, but some- 
times like the German who had never seen an elephant, but 
constructed a picture of one from his own “inner consciousness,” 
people are apt to make mistakes, and then imagine they cannot 
be wrong. 

Now, no one disputes the effects of the K R law in laboratory 
tests, but laboratory tests and cross-country tests are apt to dif- 
fer in results. It may be that instruments are made which will 
talk over a higher K R resistance than 50,000, and it may be 
that the effects of capacity, distributed over 2,000 miles of line, 
are different from those obtained across the terminals of a con- 
denser. It may even happen that the line resistance interferes. 
with the capacity effects. But how does our brother get that K 
R of 100,000 on the Boston-Omaha line. Webb, in his telephone 
hand book, and he is in a position to know, states that this ca- 
pacity is about .o15 mf per mile—that is, to earth. Now, as this 
line is about 2,000 miles long (we have one still longer), and the 
copper averages about 2 ohms to the mile, we have for one side 
2,000 X 0.15 = 30 mf. 30 X 4,000 ohms = 12,000, to which must 
be added the ohmic resistance of the other side of the line. 

Now, this value is still more than twice the value of the K R 
law. That is a fact that no amount of theorizing can explain 
away. 

“It will be news that leakage improves telephonic working.” 
It is no news to operators or linemen in this country, and it 
has come under my own personal observation so many times 
that MODERATE leakage improves both telegraphic and tele- 
phonic working that it is hardly worth while to discuss it except 
to ask: “What is the meaning of certain patents issued to Lord 
Kelvin on this very subject?’ It would also be well to remem- 
ber that climatic conditions in the British isles are very different 
from the dry and highly electrified atmosphere of this country, 
and automatic telegraph working is very different from tele- 
phonic working, and the two must not be confused, for that very 
confusion of ideas once led an eminent English electrician tc 
predict commercial failure for the telephone. 

As to mutual self-induction, which our friends find a stum- 
bling block, a full description of it can be found in a little 
book by Fleming on “Alternating Current Phenomena,” price 
4s. 2d., and sold by the publishers of this paper. 

I need only add that some telephone, and telegraph engineers, 
too, have added to the self-induction of their lines by using cop- 
per wire with a steel core and gaining the requisite conductivity 
by using wire a size larger, and that while it does WEAKEN the 
voltage of the lines, the effect is a clearer transmission, as fully 
explained in my article in the Engineer of Oct. 27. A repeater, 
for example, reduces the VOLUME of sound, but many lines 
could not be worked without it. As to the difference between 
static capacity and the static charge it looks to me like a theo- 
logical argument on baptism, and as the effect of the static cur- 
rent, irrespective of what you call it, is detrimental to telephonic 
working, we have it to deal with in our calculations. 

But, seriously, there are some problems connected with tele- 
phone engineering that are not yet solved, but American engi- 
neers will have a great many more of them formulated within the: 
next five years. 

Now, I would suggest as a partial solution of the difficulty the 
following, not as a rule to go by, but merely as a guess, that the 
static capacity to earth on a metallic circuit has been overcome 
by transpositions and other devices, and that only that between 
the wires is to be dealt with. This would reduce the K R of 
a 2,000 mile to about 52,000, which may help solve the difficulty. 


Features of Chinese Telegraphy. 


In an article in the “Engineering Magazine” on “Industrial 
Progress in China,” by J. S. Fearon and E. P. Allen, these 
interesting statements are made: “The telegraph is the only 
institution of modern science which has obtained any consid- 
erable foothold in China. Peking is connected by wire with 
Tientsin and with Manchurian points up to the Russian frontier, 
whence connection is continued by Russian-Siberian lines to 
Europe. The capital is also connected with all the treaty ports 
and principal cities in China proper, and these again with each 
other. Canton has connection also through Yiinnan with 
Burma. China learned the value of the telegraph in the war 
with France, and it has long since been admitted to have ‘be- 
come indispensable,’ The telegraph, however, is under Imperial 
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control, and there is probably little opportunity for its exten- 
sion as a private enterprise. Chinese writing being not alpha- 
betic, but syllabic, and there being as many characters as there 
are words in use, the telegraphic messages are sent in a number 
cipher, For transcribing messages received a double-ended type 
is used; on one end is the character, and on the other the cor- 
responding number. When a message is received, it is set up by 
the number, and then printed fram the reverse, or character, 
end,” 


Keating Telephone Selective System. 
BY A. S. KEATING. 
ie time ago I thought out a novel telephone selective sys- 
‘ tem. Thinking you might like to use it as'a matter of 
news to your many telephone readers, I herewith send you a de- 
scription of it. The device not only serves as an individual call 
system, but as a means of keeping correct time in the office, and 
as a time limit to the use of telephone by subscribers. 

The device is to be used on party lines of five subscribers. It 
consists simply of an ordinary small clock set on a shelf on the 
magneto box directly under the bells in front. The clock is 
provided with a vulcanite flat ring having twelve small round 
pieces set in the face of the ring. The pieces extend through the 
ring and are all’ connected together at the back by means of a wire 
or other metal connection. The pieces are divided equally apart 
around the ring so as to make twelve points corresponding to 
numbers of hours on face of clock, and are only in width about 
the length of a minute space on the dial of the clock. The pieces 
are flush with the vulcanite ring on the face. The ring in diam- 
eter is about the diameter of the clock dial, and is 14 or 3-inch 
wide. When set on the face or dial of the clock, it can be moved 
around so as to bring the metal pieces directly over some one of 
the minute spaces on the dial. To illustrate: I will turn the 
vulcanite ring so that one of the metal pieces or points is directly 
over one minute after twelve. This brings each metal piece in 
the vulcanite ring directly over the first minute after each hour 
mark clear around the clock. Subscriber No. 2 has his ring 
turned to the second minute, subscriber No. 3 to the third minute, 
subscriber No. 4 to the fourth minute, and subscriber No. 5 to 
the fifth minute. In a bridging bell, the wire from the line is 
‘made fast to the wire on the back of the vulcanite ring connecting 
the metal pieces together. The second wire from the line after 
passing through the bells is made fast to the body of the clock. 
‘The vulcanite ring is insulated from the clock body.. To com- 
plete the circuit through bells, the minute hand on the clock must 
‘be on some one of the metal points on the vulcanite ring. To 
illustrate: Subscriber No. 1 looks at his clock and sees: that the 
hour hand is on the third minute. He knows that subscriber 
No. 3's bells are in circuit, and if he is the man he wants, he 
simply pushes in on the handle of his magneto connecting -his 
‘generator to line and rings him up. Subscriber No. 1’s bells will 
not ring, as they are out of circuit. Of the five subscribers on the 
line, their bells are in circuit one minute during each five minutes, 
or twelve times an hour. It will be noted that although the line 
is a party of five, only one magneto bell is in circuit at a time. 
‘Two subscribers talking hold the line. Central is always in 
‘circuit, as-it is not provided with a clock arrangement, and can be 
called any time by the subscriber pushing in on handle connect- 
ing his generator to line. 

For series circuits, a metal ring provided with vulcanite pieces 
Or points is substituted for the vulcanite one. The metal ring 
shunts the bells when the minute hand of the clock rests on the 
ting. While the minute hand is passing over the vulcanite piece 
or point in the ring, the bell is in circuit, as the shunt is open. 
In this there is only one magneto in circuit at any time; conse- 
quently the resistance of only one bell in a series system of five. 
_ The clocks are kept in correct time by daily report to central. 
A subscriber’s bell only rings when he is wanted. A subscriber 
can he called only once in every five minutes, giving others on the 
line a chance. 


Telephones for Farmers. 


Representative Merrill, of Sedgwick, has introduced a bill in 
the Kansas House of Representatives providing for county own- 
ership of telephones. It is a very socialistic measure, and pro- 
vides that upon a petition signed by 5 per cent. of the voters 
‘of a county the question “Shall the county own its telephone 
system?” shall be submitted to a vote of the people at the gen- 
eral election. If the proposition carries, then the county shall 
build a system and supply every farm house with a telephone. 
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The expense of building and operating the plant is to be borne 
by direct taxation, and the county is given authority to spread 
out the original cost of construction over ten years, one-tenth 
to be paid each year. The same bill also provides for intercounty 
ownership. 


Bell Telephone in Illinois. 


A special dispatch of Jan. 1, from Tuscola, Ill., says: The 
Bell Telephone Company has just succeeded in absorbing the 
Interstate Telephone Company, which had headquarters in this 
city. The Interstate Company owned and operated several hun- 
dred miles of lines in Central Illinois, and as the Bell Company 
threatened to cover the same territory, a compromise was ef- 
fected whereby the Interstate goes out of existence. 


Indicting the Western Union. 


The Camden (N. J.) Grand Jury has indicted the Western 
Union Telegraph Co. for complicity with “green goods” swin- 
dlers and “policy” gamblers, on the ground of the co-operation 
of local manager Bertholf, who is indicted individually. 


Independent Telephony in New York City. 


The New York City Council’s Committee on Streets and 
Highways gave a hearing last week on the resolution introduced 
by Councilman Murray imposing a rental of $10 a year for each 
pole erected in the city by telephone companies. A. H. Milden- 
berg, general manager of the People’s Telephone Company, 
spoke in opposition to the ordinance, which he said would work 
an injustice to his company. Previous to consolidation the 
New York and New Jersey Telephone Company obtained the 
right to use the poles erected for the use of the Police and Fire 
Departments in Brooklyn. In this city the same interests con- 
trol the conduit system, and ask $800 a year rent for the use 
of one mile of streets. If this ordinance were passed Mr. Mil- 


“denberg explained, his company would be compelled to pay ex- 


orbitant rentals to its rival or go°out of business. 

It was decided to ask the Corporation Counsel for an opinion 
as to whether or not the contract between the city and the New 
York and New Jersey Telephone Company could be annulled. 


Bell Telephone Financial Schemes. 


A special despatch from Boston of January 13 says: It is re- 
ported that the American Bell Telephone Company may move 
its corporate home to New York, on the ground that the laws 
of Massachusetts applied to corporations are too restrictive. 
The Bell Company, it is said, on deciding to expand on both a 
share capital and a bond basis, may resort to the laws of New Jer- 
sey. The llaws of Massachusetts provide that no corporation shall 
contract an indebtedness beyond 50 per cent. of the par value of 
the stock. The present capital is $25,000,000 or $30,000,000. The 
company may issue on that only $12,500,000 or $15,000,000 in 
bonds, although the stock, selling at $290 a share, as recently 
quoted, is valued at $75,000,000. Neither confirmation nor de- 
nial of the report can be obtained from Bell Company officials 
in Boston. 


The Growth of Erie Bell Telephone, 


A special dispatch from Boston says: The Erie Telephone Co., 
by the absorption of the Michigan Telephone Co., becomes the 
largest operating telephone company in the United States. The 
four leading companies, however, are so near together that there 
will probably be a great race the next few years for the head of 
the list in the number of telephone subscribers. It seems a bit 
singular the New England Telephone Co., the home of the tele- 
phone, should rank fourth with 40,000 subscribers, while the 
Pacific Coast Co., has 45,000 subscribers. The Erie system with 
its present 50,000 subscribers, including Michigan, will probably 
be raced very strongly by the Pacific Coast Co. 

The Erie system, including Michigan, gained 10,000, and the 
Pacific Coast Co. 10,500 last year. General Sabin, of the Pacific 
Coast Co., has hung a card in his office as the motto and aim of 
the company: “Pacific coast States, 100,000 subscribers.” In 
1895 General Sabin was presented with a diamond pin to mark 
the epoch of 10,000 subscribers in San Francisco, which was 
twice the number that had been considered the limit a few years 
previously. 

The subject of increasing the Erie Telephone Co.’s dividend 
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is now under discussion. Since the company has been paying 4 
per cent. per annum the growth of the same territory has been 
50 per cent. The company is now earning 6 per cent., and it is 
argued that it has now reached the stage where it should pay 
what it earns. 


Telegraph to the Klondike. 
There is every indication of a keen fight between the two rival 
telegraph companies negotiating for the construction of a tele- 
graph line to the Klondike. They are the Canadian and British 


Columbian and Dawson City Telegraph Company, and the 
Northern Commercial Telegraph Company. Two letters have 
been received at Vancouver from Hon. A. G. Blair, Minister of 
Railways and Canals, in which he states that the government is 
extremely anxious that the work shall be taken up by private 
enterprise and pushed. 


GREAT NORTHERN RY. It is reported from Crookston, 
Minn., that Superintendent of Telegraph C. P. Adams and local 
manager W. W. Hall have been working on experiments to use 
the telegraph wires for telephone purposes over a single line 
and earth return. Fair success is said to have been attained. 


[Vol XXVII. No. 559. 


New Central Telephone Exchange, Paris. 


iD Bavecaes has been of late a rapid growth in the telephone sys- 

tem of Paris, and that city has now it is said some 18,coo 
subscribers. These are of course divided up into various ex- 
changes, but of late, we are informed, anew main board has been 
built with a total capacity of not less than 10,000 subscribers, 
and a new central building has become necessary, as in Brussels, 
the new central of which we illustrated last week. 

In Paris, the new building, for views of which we are indebted 
to “Heating and Ventilation,’ has been designed by M. Brus- 


THE NEW CENTRAL TELEPHONE EXCHANGE, PARIS, FRANCE. 


sard, architect of the Postal and Telegraph Department, and has 
been erected on the Rue Gutemberg opposite the Postal and 
Telegraph governmental headquarters, so that facilities for the 
convenience of the administration are of a superior character. 
The exchange consists of a main building, as shown, on the Rue 
Gutemberg, with a wing extending to the rear, for the officials. 
The ground occupied is of peculiar shape, but the architect has 
ingeniously secured its full advantages in providing a clear run 
right through, for the operating floor, from the Rue du Louvre 


to the Rue Jean Jacques Rousseau, on which the offices are 
situated. 


The front of the building is very striking architecturally, hay- 


oa 


January 19, 1899. ]. 


ing a ceramic surface, done largely in blue enameled tiles with 
terra cotta ornamentation. The methods of illumination and 
ventilating are modern in every way. The system of ventilation 
is the same as at Brussels, using the Anthonay “‘auto-calorifere,” 
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priated for the use of the city for parks, streets, alleys, levees or 
market places, depot grounds, bridges, or for the purpose of 
operating, managing and conducting a system of water-works, 
gas plants, light and power plants, street railways, telephone 
service, or other public utility by the city or to enlarge and widen 
streets, and to acquire stone quarries, or other material for the 
improvement of streets, or for the erection of buildings, bridges, 
water-works, gas, light and power plants, telephones, or street 
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PLAN OF OPERATING FLOOR, PARIS TELEPHONE EXCHANGE. 


with a fan, and is operated in both summer and winter. Pro- 
vision is made on the ground floor on the Rue du Louvre for 
the public, a number of booths being equipped there for general 
use. 
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Wyandotte, Mich., Municipal Plant to be 
Investigated. 


With three or four little old oil lamps shedding an un- 
certain light on the scene, the Wyandotte city fathers one 
night last week discussed the electric light situation, and decided 
that matters must be remedied at once. Charges were freely 
made against members of the board of public works and the 
employees of the lighting plant, and, after a thorough discus- 
sion of the subject, Mayor Gartner appointed a committee of 
three to hold an investigation. Mayor Gartner had sent in a 
communication on the subject. He stated that “in view of the 
several accidents which have occurred to the public lighting 
plant of the city of Wyandotte in the last few months, together 
with the allegations and charges made by numerous citizens as 
to extravagance, incompetence and flagrant neglect” on the part 
of employees of the board, he deemed it wise to have the coun- 
cil institute an investigation, and hire a mechanical and electrical 
engineer to give expert testimony. The mayor stated that dur- 
ing the past week he had hardly been able to attend to business, 
so many complaints had been made to him. 


Kansas Cities to Acquire Any Old Thing. 


In the Kansas House of Representatives Mr. Rutledge has in- 
troduced a bill, by request, giving cities of the first class the 
right to acquire and maintain public parks, street railways, elec- 
tric plants, water-works, telephones, gas plants and all other 
kind of public utilities. The main provision of the bill reads: 

“Private property and the property of any person, co-partner- 
ship, company, or corporation using the streets, alleys or 
grounds of the city, may be purchased, condemned or appro- 


railways. That the proceedings to condemn property for the 
purposes stated shall be in the manner now prescribed by law.” 


Opposition to Municipal Plant at Williamsport, 
Md. 


The question of the town of Williamsport issuing $20,000 in 
bonds to construct waterworks and an electric light plant has 
caused a great division of opinion. Strong opposition to the 
plan exists among the people, who think the municipal tax rate 
will be forced up from 30 cents to $1. Those favorable to the 
improvements have issued a public statement, in which they 
endeavor to prove that the town will clear over $1,o00—profits 
from waterworks and lighting plant—and that the tax rate will 
remain the same as at present. Several members of the com- 
mission appointed by Burgess Thompson to construct these 
public works hesitate to accept. The Hagerstown Railway 
Company has offered to sell to the town for $6,000 the old power 
house, containing two 150-horse power boilers, which the com- 
pany will abandon shortly, having built a new and larger one 
in Hagerstown. 


MR. JOHN E. BORNE, president of the Colonial Trust Co., 
has been elected president of the Nassau trolley system, Brook- 
lyn, in place of A. L. Johnson, whose brother, Tom L. Johnson, 


is succeeded by Hugh J. Grant as vice-president. Mr. C. D. 
Meneely, who is auditor of the Brooklyn Rapid Transit Co., be- 
comes treasurer. Mr. W. F. Ham remains as secretary. 

MR. J. G. WHITE, of the well known electrical: engineering 
firm that bears his name, returned home last week on the ”’St. 
Paul” after a stormy and prolonged trip, the steamer springing a 
crack in one of her main steam pipes, which necessitated lower- 
ing the pressure. 

COL. JOHN N. PARTRIDGE, well known in Brooklyn 
trolley enterprises, has been selected by Gov.’ Roosevelt as su- 
perintendent of Public Works of this State. The choice is an ad- 
mirable one and will doubtless be confirmed. 
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Drury Lane Stage, London, Operated by 
Electricity. 


HE swift conquest of the modern stage by electricity in the 
form of light and power and for spectacular effect has re- 
ceived its latest and one of its most interesting exemplifications 
at Drury Lane, London. The stage there is one of the largest 
in the world, and the application of electricity to its mechanism 
offered difficulties of no mean order. It will now be seen that 
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FIG. 1. PLAN OF DRURY LANE STAGE AS DISSECTED. 


by dividing that huge stage up into six sections a system of com- 
plete flexibility and movability has been obtained, with the aid of 
electric motors, as illustrated in the accompanying engravings, 
the work having been done by Mr. Edwin O. Sachs, upon the 
initiative of Mr. Arthur Collins, of the Theatre Royal, Drury 
Lane. Mr. Sachs, who was called in by the management to de- 
sign the installation, divided up the main stage into six sections 
(Fig. 1), the whole of which are to be moved vertically either 12 
ft. above the stage level, or 8 ft. below it., and while the fifth and 
sixth sections were to be able to move vertically only (being the 
most distant from the audience) and only to move as a whole; 
the third and fourth were also to move in a sloping direction, 
while the first and second sections, besides allowing for the slop- 
ing movement, were also to be cut up into numerous small sub- 
sections for “traps” and the like. For the third and fourth sec- 
tions, the hydraulic “bridges” are retained for the present. In 
arranging the six main divisions, each of equal dimensions, i. e., 
40 feet by 6 feet 9 inches, with an 8-inch “flap” intervening, Mr. 
Sachs was guided by the possibility of a future adaptation of the 
“turn-table”’ principle, which has been experimentally tried at 
Munich. In that case the six sections will practically only have 
to be lowered a few feet to take the necessary tramlines for the 
rolling-way, and the “‘turn-table” will also be installed by sec- 
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FIG, 2—PLAN OF ELECTRICAL OPERATION, DRURY LANE 
STAGE. ; 


tions, with its centre pivot between the third and fourth sections. 
Meantime, two sections have been equipped with electric power, 
as indicated in Fig. 2, while these sections are shown in use in 
Fig. 3. 

It will be seen that the actual platform or section of stage 
flooring is carried by two light steel arched lattice girders of 
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simple but substantial design, well braced together to form a 
rigid structure, the lattice girders measuring 38 feet 10 inches 


over all. The steel portion of each lift weighs a little over 4% 
tons. The platforms themselves weigh 1% tons more, so that 


the total dead weight may be considered to weigh between 6 and 
6% tons. Each lift frame and platform is counterbalanced to 
the extent of about 4% tons, the counterweights being taken on a 
double purchase to the side walls of the stage proper, and hang- 
ing from cables placed centrally. The mechanism which ele- 
vates that part of the lift which is not counterweighted, together 
with its live load, is placed entirely below, and comprises in 
each case an independent electric motor with drums and cables. 
The power is supplied from the ordinary street mains to a four- 
pole enclosed type motor which develops 7% horse power at 520 
revolutions per minute, but is capable of working at higher rates 
on an emergency. The speed is reduced in a ratio of 104 to 1, 
through a large wormwheel, this wormwheel being geared to a 
shaft which carries two winding drums, making five revolutions 
per minute. Upon these drums are wound the steel wire ropes 
which pass over guide pulleys, and are connected to the legs at 
all four corners. The speed obtained by working these cables 
is 16 feet per minute, but it could be reduced by half with the use 
of resistances. In order to equalize the tension on the ropes, 
some compensating arrangements have been made, and are 
shown in the drawings, the lift in each case being practically bal- 
anced, but the position of this compensating gear must be con- 
sidered temporary, as in its present location it interferes with 
the approach to the lift when at its lower level. As regards the 


control of the motor, there is a combined starting and reversing 


FIG. 3. DRURY LANE STAGE, OPERATED ELECTRICALLY. 


switch. Automatic cut-outs are provided, and automatic switches 
to cut off the current at the right place. In order to meet the 
emergency of the current giving out, hand-gear has been pro- 
vided by the application of a crab arrangement to the worm- 
shaft opposite the motor, and this is so contrived that the opera- 
tion of change from motor to hand, or vice versa, only takes a 
few seconds. In the event of the breakage of one of the ropes, 
safety catches have also been provided, and certain gear has been 
installed, so as to make the “bridges” absolutely stationary at 
certain fixed points. 

As regards the load the shifts can take up beyond their own 
unbalanced dead weight Fig. 3 showing two of the lifts loaded 


with road coaches, gives some idea of the live load possible, but 


taken generally these lifts are not intended to be used by more 
than thirty people and the usual scenery at any one time. 

The bridge structures were furnished by the Thames Iron 
Works, and Shipbuilding Company, Ltd., of London, whose 
electrical engineer, Mr. Grove, designed the whole electrical 
system, including the motors. 


CREED ELECTRIC HEATER CO. has been formed with a 
capital stock of $125,000, of which $30,000 has been subscribed 
and $300 paid in. The incorporators are W. K. Lazee, W. D. 
Flagg, Providence, R. I., and P. T. Creed, of Taunton, Mass. 
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Emerson Single Phase Motor and Organ Blowing 
Outfit. 


HE application of electric power to church organ blowing 

and kindred work has been an interesting field, calling for the 
exercise of considerable ingenuity to meet the various require- 
ments of regularity, compactness, economy, safety, etc. We il- 
lustrate herewith a mechanism of admirable arrangement de- 
vised and now being introduced by the Emerson Electric Mfg. 
Co., of St. Louis. It is their pumping outfit, No. 200, with au- 
tomatic clutch and connection to organ bellows, by means of 
which the pumping mechanism of a pipe organ is automatically 
regulated to supply the amount of air required. Of course, the 
same general principles would apply with any type of current, 
but in the present instance the motor shown is an Emerson sin- 
It has triple worm gear, converting the ro- 
tary motion of the motor at 1,800 revs. per minute into the 45 
strokes per minute reciprocal crank movement of the organ 
pump. 

In this system the motor is started and left running, at a con- 
stant speed, while the organ is in use, and would be left running 
during an entire service or concert. The only disadvantage 
to this is the amount of current used while the pump is not in 
operation, and as this amounts to only I 3-10 cents per hour on 
a ih. p. motor with a rate of 10 cents per kilowatt (power rates 
range from 5 to 20 cents per kilowatt for this class of work) it 
will be seen it is a negligible factor, and in fact fully compen- 
-sated for by the absence of extra current in starting several times. 

The advantages claimed for this system are quite numerous, the 
principal ones being the absence of regulating rheostats and 


EMERSON ORGAN PUMPING OUTFIT. 


‘sparking of contacts on stopping and starting, while the sim- 
-plicity and compactness of the outfit speaks for itself. 

_ The operation of this outfit is as follows: The motor is started 
‘by the handle marked “Motor Starting Handle,” and as the bel- 
lows of the organ are presumably empty, the friction clutch 
shown at the other end of the motor shaft is in contact with 
the worm disc, and the motor begins pumping air into the air 
reservoir until filled. The natural rise of the top of the air reser- 
voir to which a chain marked, “Connection to Bellows” is at- 
tached through pulleys or bell-cranks releases the friction disc 
when the bellows are filled to any desired point, and the pump 
‘mechanism will stop, leaving the motor running free, and thus 
taking almost no current. As soon as the air reservoir begins 
‘to empty, this allows the clutch to operate again and to supply as 
‘much or as little air as may be necessary to keep the reservoir 
full or well supplied with air. 

The action of the friction discs is positive and noiseless. 
‘The worm is of hardened steel. The worm wheel is run in a 
bath of oil, and is, therefore, perfectly lubricated at all times, 
and the entire outfit is designed and manufactured in a thor- 
oughly first-class and workmanlike manner to stand hard and 
continuous service with little or no attention. The action of the 
outfit may be controlled so as to pump fast or slow, and to 
change speed as the air reservoir fills by merely making a spring 
connection between air reservoir and motor instead of solid con- 
nection, but the Emerson Co. advise the latter whenever prac- 
ticable, as there is then very little or no wear on the friction 
-clutch. 


SCRANTON, PA. Mr. T. C. Melvin one of the Councilmen, 
is moving to have a special election on a bond issue to provide 
‘money for a municipal plant. 
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A Chapter on Electrical Diction. 
BY HARRY L. TYLER. 


N OTHING hinders the layman more than do some of the 
words that have been elbowed into electrical diction. Terms 
and phrases that are altogether inconsistent have arisen through 
the misuse of the word electricity, which is brought into play 
much too frequently by people that strive to make up in clatter 
what they lack in matter. Those that deal with electrification as 
with a substance require peculiar phraseology to describe its trans- 
portation—and they have much to choose from; still, with elec- 
tricity rightly defined, this phraseology loses its parentage. 

What is electricity? It is the science that treats of electrifica- 
tion—and an electrifying machine is not a generator of that 
science. We have electric generators; but generators of electri- 
city—never. Regardless of how some dictionaries define the word 
the fact remains that it can not consistently be used as the name 
of a substance. One can study electricity (electrical science), but 
one can not pass a current of electricity through a thing any 
sooner than one can cause a current of mechanical engineering 
to flow through it. It would be absurd to speak of pouring 
chemistry (the science that treats of the composition of sub- 
stances) through a funnel that one pours chemicals through. Yet 
people speak of pushing a current of electricity (the science that 
treats of electrification) through wires at the instant of electri- 
fication. Electric appliances are worked by electrification—not 
by electricity. 

“Writers are often unduly afraid of repeating the same word, 
and require to be reminded that it is always better to use the 
right word over again than to replace it with a wrong one—and 
a word that is liable to be misunderstood is a wrong one.’’—Hall. 

Among the words that are made to do duty for the right word 
ohmage are: resistance; hindrance. The word resistance is per- 
haps the less offensive, but after all it is too broad for electrical 
use. The instant resistance is mentioned, even the advanced stu- 
dent associates it with the conveyance of something, which is 
wrong. The dictionaries misrepresent ohmage by calling it re- 
sistance, which they define as “a certain hindrance or opposition 
to the passage of an electrical current or discharge offered by 
conducting bodies!” Do so-called non-conducting bodies have no 
ohmage? From other points of view such a definition is funny 
to people that know the truth. How can there be a hindrance to 
the passage of something that does not pass—namely, an elec- 
trical current? 

Among the words that are used in place of the better word 
voltage are: electromotive force; potential difference; pressure; 
tension. 

Where amperage should be used one frequently finds: current; 
electricity; electric current; quantity; rate of flow; electric fluid. 

“An electrician accidentally brought his back in contact with 
the positive and negative keys of an arc line, carrying 4,000 volts 
of electricity. He withstood 4,000 volts, as all the arc lights were 
extinguished for the time.” 

The foregoing description of an accident that occurred in New 
Albany, Ind., appeared in several newspapers, in some medical 
publications and was reprinted without correction in a leading 
electrical journal. Volts of electricity! What are they? Anyone 
that is familiar with an arc circuit knows that if the circuit was 
a 10-ampere circuit the man’s back was electrified 10 amperes by 
an unknown voltage. Certainly the fact that the lights were ex- 
tinguished is no indication that the man withstood 4,000 volts. 
In maintaining a constant amperage, the regulator of the gener- 
ator lowered the voltage the instant the man’s back short-cir- 
cuited the poles. It is very likely that the voltage of the poles was 
not more than 4oo during the accident. It is not to be wondered at 
that people, after reading that “500 volts of electricity mean cer- 
tain death,” are puzzled when they learn from the same publica- 
tion that a man lives after having “4000 volts of electricity passed 
through his body!” As far as electrical units are concerned, the 
following tells all that is known about the accident: “An elec- 
trician accidentally contacted the poles of a 10-ampere arc gen- 
erator with his back. The voltage of the poles was 4.000 before 
the accident.” 
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“The man hung in mid-air and 1,750 volts of the deadly elec- 
tricity passed through his veins. It has been learned that during 
the accident 12 amperes of current were turned into his body.”— 
Daily newspaper. 

Volts of electricity again. Is electrical science deadly? Can 
amperes be turned into anything? The writer had done better 
had he written: ‘The man was electrified 12 amperes by 1,750 
VOLES: ¢ 

From an electrical point of view the word current is super- 
tluous, if not expressive of something entirely wrong, and it never 
should be used in an electrical sense. Yet it is rare that one 
reads an electrical article without encountering it in almost every 
paragraph, and an electrical advertisement without current be- 
fore its nouns is something never found. After a little thought, 
however, it becomes clear that a forcible statement becomes forci- 
ble-feeble when current is not suppressed. 

There are neither alternating currents nor direct currents. Be- 
sides, direct is not opposed to alternating. Continuous is the 
proper word. There are alternating and continuous circuits, i. e., 
circuits whose polarity is alternating or continuous, as the case 
may be. 

“The generators are of the alternating current type.” 
current. 

“A direct-current motor was installed.”” Even if there were a 
current, would it ever be indirect? The writer undoubtedly 
meant: “A continuous motor was installed,” i. e., a motor de- 
signed to operate in a circuit of continuous polarity. 

“The lamp draws a current of six amperes.” Rightly: ‘The 
lamp is electrified six amperes,” or “the amperage of the lamp is 
S$1X. 

“The alternating current is more painful than the continuous 
current.” Better: “Alternating electrification is more painful 
than continuous electrification.” 

“The High Tension Storage Company.” 
Voltage Storage Company.” 

“The current will be conducted at 1,000 volts from the gener- 
ators to the transformers.’’ Should be: ‘Circuits of 1,000 volts 
will connect the generators to the transformers.” 

“The switchboard was designed to handle the current from five 
of the machines.” Better: “The switchboard was designed for 
the amperage of five of the generators.” 

“It (the multiphase cable) consists of a copper conductor,’ etc. 
Why say a copper conductor? Are there any non-conductors, 
and, above all, are there copper non-conductors? Better: “It 
consists of a copper wire,” etc. 

“The Buffalo Railway Company is now taking 2,000 horse 
power of the Niagara current.’”’ Did the writer mean 2,000 horse 
power of the Niagara water current? If not, he should have 
written: ‘2,000 horse power from the Niagara generators.” 

Although they are much too plain for lovers of the strange 
and high-sounding, the little words ohmage, voltage and amper- 
age, are all that one needs in stating any common electrical fact, 
and they lose nothing by repetition. Not one of the words fre- 
quently found instead has a shadow of defense for its use. The 
employment of such substitutes should be left for people that 
strive to be fine; people whose prepossession for extravagance 
is greater than their regard for conformity. By all means let us 
give Ohm, Volta and Ampere their due by using the words made 
in their honor. 
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Influence of Induction Coil Condensers on X-Ray 
Definition. 
BY ALFRED G. DELL. 

N making experiments to determine the effects on X-rays 

by varying the capacity of an adjustable condenser con- 

nected across the breaks of the interrupters of induction coils, T 

was impressed with the possibility that the varying penetra- 

bility of the light obtained by various experimenters in the 

fluoroscopes used was, if not entirely, at least to a considerable 

extent to be attributed to the different capacities of the con- 
densers used. 

The different penetrabilities of the rays have been ascribed to 
the vacuum of the tubes. While the vacuum of particular tubes 
may have some little to do with the penetrability of the X-rays 
produced, I think the capacity of the condenser plays a more im- 
portant part than is generally supposed. 

I find the light obtained in a fluoroscope, when the capacity of 
the condenser is between certain limits, is clearer, and objects 
are more distinct. The light is not such as would be obtained 
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by increasing the electromotive force in the primary of the coil 
with capacities outside of the limits. The light obtained, no 
matter what the electromotive force used, when the capacity of 
the condenser is outside of the favorable limits, is more cloudy 
or duller in color, than when within the favorable limits. 

The same proper capacity for the same coil seems to suit a 
rather wide range of electromotive forces in the primary of the 
coil, from which I would conclude that the proper capacity for 
any particular coil could be fixed in value, but, of course, an 
adjustable condenser is better. 

I also find there is a limit to the electromotive force to be 
used with any particular coil, beyond which it is not well to go, 
when a good definition in the fluoroscope is required. One can 
obtain more light with excessive electromotive force, but poorer 
definition of the object. 

I believe the cause of the better light between certain ca- 
pacities of the condenser is that the impulses are made with 
greater suddenness, and the cathode discharges falling on the 
anode with greater vigor produce a clearer light. Each impulse 
is produced in less time with the proper capacity than when the 
capacity of the condenser is not right. 

When the capacity is too small or too great, the impulses are 
more prolonged in their discharge, and the cathode discharges 
striking the anode plate fall on it more in a stream, as it were, 
and produce the cloudy light, and not the extreme bright light 
obtained with a proper condenser capacity. I really do not see 
why the fluoroscope could not take the place of the photographic 
plate, if attention is paid to small, but important, details in con- 
struction and use of the apparatus in cases where a record is not 
absolutely required. 


Electricity from Peat. 


“Stahl und Eisen” contains an article in which the author 
Dr. Frank, proposes to utilize the great peat beds of North Ger- 
many for the production of electricity on a large scale. He esti- 
mates that a hectare of turf, three metres thick, gives 2,500 tons 
of dry turf, equivalent to 1,200 tons of coke, or in English meas- 
ure, an acre of turf, Io feet thick, gives a 1,000 tons of dry turf, 
equivalent to 480 tons of coke. The mosses of the Evus valley, 
which cover an area of 1,000 square miles, might furnish the equiv- 
alent 300,000,000 tons of pit coal; that is to say, more than the 
total production of Germany for three years. The turf would 
be burnt at central stations of 10,000 horse power capacity, con- 
suming annually 200,000 tons of turf, the product of 200 acres — 
of the beds. One application of the power produced would be 
to the service of the canal connecting Dortmund to the Evus, 
which will soon be finished; but the author thinks the most in- 
teresting will be the manufacture of acetylene, the materials for 
which can be obtained easily and cheaply in the neighborhood. 
With 10,000 horse power, a quantity of acetylene can be pro- 
duced daily equivalent for lighting purposes to 150,000 gallons 
of petroleum, or annually in value to 20,000 tons of foreign im- 
ported petroleum. 
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Electrifying Havana. 


A Havana, Cuba, cable despatch of January 13 says: Colonel 
G. B. M. Harvey, of the Havana Electric Railway Company, 
which has bought up the old street railway company, left to-day 
ior New York, accompanied by .Hallet Allsop Borrowe, who 
will probably be general manager of the new line. Borrowe, 
who handled the dynamite gun at Santiago, says that Cuba pos- 
sesses a fascination for him that no other part of the world does. 

The Havana company proposes to operate all the electric 
lighting plants and street railways of both Santiago and Ha- — 
vana. General Ludlow issued orders to-day allowing the com- 
pany to relay the rails and install an electric system. Percival — 
Farquhar, the company’s representative, said to-day: “The new 
equipment will be as good as any in New York. Modern open 
trolley cars will take the place of the old horse cars, and the ~ 
lines will be extended to Cerro and Marianao.” 


Mr. W. M. McFarland. 


Chief Engineer Walter M. McFarland, lately chief assistant to 
Commodore George W. Melville, Engineer-in-Chief of the Bu- 
reau of Steam Engineering of the United States Navy, has en- 
tered upon his new duties as assistant to B. H. Warren, vice- 
president and general manager of the Westinghouse Electric and 
Manufacturing Company. 
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Cost of Electrolytic Copper Refining. 


In our issue of October Ist last we commented, says the 
“Engineering and Mining Journal,’ on the cost of 1.3 cents 
a pound for refining copper electrolytically, which was obtained 
from the report of the Anaconda Company, as a very high one, 
in view of the rates at which such work is now done. We are 
now informed that the charge for refining pig copper electro- 
lytically made by the custom works rarely exceeds I cent a pound 
and that the work is frequently done at 7g cent a pound. As 
the refiners naturally expect to make a profit on their work, the 
cost of refining must be less than the figures named, and the 
Anaconda figure is supposed to represent cost on at least a large 
part of their output. The charge for refining cathodes is now 
put as low as &% cent a pound as a minimum, and 0.15 cent isnot 
an uncommon rate. These figures quite sufficiently support our 
statement that the cost of refining reported by the Anaconda 
Company is high, especially when it is remembered that the 
company controls its supplies of fuel and other materials. 
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Prof. Elihu Thomson’s System of Electric Train 
Control. 


ee experience of the past in handling electric trains makes 

it safe to assert that the standard method of operating such 
trains will probably be by making each car a unit by itself, with 
the entire train controllable from one or more points on the 
train. The results on the Chicago elevated roads have shown 
that such a system is conducive to economy in several ways, 
while it makes the question of traction, acceleration, etc., en- 
tirely independent of the number of cars constituting a train— 
conditions which could evidently not be met by the system in- 
volving a single motor car with dead trailers. 

A system of train control designed to enable the train consist- 


TANNA 


igs y | 
[eee — ote | 


" CELL 


FIGS. 1, 2 AND 3. THOMSON’S METHOD OF TRAIN CONTROL. 


ing of individual units to be operated from a single point has re- 
cently been devised by Prof. Elihu Thomson, and possesses a num- 
ber of interesting features. The individual motor controller con- 
sists of a series of switch magnets illustrated in Fig. 1, and in de- 
tail in Figs. 2 and 3. The two angle irons from which the mag- 
nets are suspended constitute the pole pieces of a blow-out mag- 
net for breaking any arc which may be formed between the con- 
tacts. The contacts E have horns e’, e’, which taper inward so 
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that the arc formed becomes longer and longer and _ finally 
reaches such a length that it breaks itself. 

At the extreme ends of the angle irons are shunt-wound mag- 
nets, I, which are energized whenever the motor circuit is closed 
and furnish an initial field for the blow-out magnet. The con- 
troller just described is the individual motor controller. In ad- 


THOMSON’S TRAIN CONTROL. 


FIGS. 4 AND 5. 


dition, however, Prof. Thomson supplies a master controller, il- 
lustrated, together with its method of operation, in Figs. 4, 5, 
and 6. The operation of the system will be readily compre- 
hended, it being understood, of course, that the cable J’ passes 
through all the cars and connects the controllers of each motor 
with the master controller. 

With the brushes of master controller J resting on line a a 
the motor circuit is as follows: The current enters from trolley 
J* and passes by wire T to contact Ea, to contact Eb, through 
resistance R, and field and armature of motor M in series to 
contact Ed, by contact G, to contact Ef, to resistance R’, field 
and armature of motor M’ in series to ground J°. With the cir- 
cuits arranged as above the motors are connected as at a, Fig. 6. 

As the blow-out magnet coils I I are permanently included in 
circuit when the contacts of the master controller engage with 
the stationary brushes further reference to them will be omitted. 

To increase the speed of the motors, the master controller is 
moved farther to the left, so that the vertical line of brushes will 
rest on line b b. With this connection the motors are as shown 
at b, Fig. 6—that is to say, the motors are in series, with one- 
half the resistance cut out. To further increase the speed of the 
motors, the master controller is moved to the left until the brushes 
rest on the line c c. The circuits in this instance are the same 
as above, wth the exception that the coil H® is included in cir- 
cuit, which closes the circuit of the main controller between con- 
tacts Ef and Eg and cuts out resistance R’. The motors are now 
coupled, as shown at c, Fig. 6. 

The continued movement of the master controller to the left 
interrupts the circuit of magnet H*, permitting contact G to drop 
and insert resistance R. The next instant contact 9’ bridges the 
brushes 9 and to and coil H” is energized, which closes the cir- 
cuit between controller contacts Eh and Ei. This places a shunt 
around motor M’, as shown at c’, Fig. 6, preparatory to con- 
necting the motors in multiple. When the cylinder is moved to 
the point where the brushes rest upon line d d, the circuit of the 
master controller causes the contacts G to shunt resistances R 
and R’, and the motors are connected directly in parallel between 
the source of supply and the ground, as shown at e, Fig. 6. 

It will be seen that the entire operation of the motor-controller 
is controlled by the master controller which regulates the op- 
eration of the switch coils H. As these coils are made of fine 
wire and are connected in shunt to the circuit, only a very small 
amount of energy is required to operate the main contacts on the 
motor controller. 

As the contacts are maintained in circuit with the motors only 
when the switch coils are energized, it will be seen that in the 
event of failure of the source of supply all of the contacts on the 
controller will return to the off position, and the motor circuit 
will be interrupted automatically at a number of points. 

When for any reason the power circuit is interrupted, the 
motor circuits are also instantaneously interrupted. If now it is 
desired that upon the restoration of the circuit the motor con- 
trollers shall be simultaneously placed in the position which they 
occupied before the interruption, as would be the case where the 
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interruption was only momentary, such as that caused by the 
presence of ice or paper upon the conductor, the motorman has 
simply to leave the controller in position and the result will be 
effected. If, however, the interruption is continuous for such a 
time that the speed of the motors materially decreases, it is only 
necessary for the motorman to place the master controller in the 
position corresponding to the position in which he wishes the 
motor controllers to be placed, when the circuit is restored, and 
the motor controllers will then immediately upon restoration 
assume the desired position. 

It will also be noticed that in this system of control the motor 
controllers and master controllers are in positive synchronous 
relation, so that when the master controller is placed in any po- 
sition the motor controllers instantaneously assume the corres- 
ponding position without any appreciable time intervening and 
that any motion of the master controller forward or back one 
notch or several notches will be instantaneously and accurately 
responded to by the motor controllers. 


Large Trolley Consolidation in Northern New 
Jersey. 


Wie the acquisition early this month by the North Jer- 

sey Traction Company of the North Hudson County 
Railway Company, there has been a consolidation of street rail- 
way interests across the North River unequaled in any other sub- 
urban section of the country. Following the former unification 
of interests a similar process has been followed in the electric 
lighting companies, as noted in our comprehensive article on the 
Newark Peoples Company in The Electrical Engineer of Jan. 
5. What makes necessary the mention of the two together is 
the growing unification of power plants and the fact that the 
leading men in each organization are the same. Within the last 
few days their names have been cited as negotiators for street 
railway and lighting properties in the several boroughs of New 
York City. There are at present three distinct street railway sys- 
tems in operation in northeastern New Jersey—the North Jer- 
sey Street Railway Company, Orange and Passaic Valley Street 
Railway and the North Hudson County Railway Company. 
Of these apparently the least important is the Orange 
system, but in future possibilities it is looked upon by 
the men at the head of the three systems as the most important. 
The consolidation of interests effected in Jersey City in the first 
week of this month brings forward a power capable of contend- 
ing with the steam railways for the control of the most valuable 
public privileges in New Jersey. The roads controlled by the 
consolidated interests are as follows: North Jersey Street Rail- 
way Company, comprising the Consolidated Traction Company; 
Jersey City and Bergen Railroad Company; Jersey City, Harri- 
son and Kearney Railroad Company; Newark Passenger Rail- 
road Company; New Jersey Traction Company; Passaic and 
Newark Electric Railway Company; Passaic and Newark Elec- 
tric Traction Company; Newark Plank-Road Company; Port 
Richmond and Bergen Point Ferry Company; Bergen Point and 
Staten Island Ferry Company, and Newark and South Orange 
Railway Co. Orange and Passaic Valley Railroad Co., known as 
the suburban line, which runs through Orange to Bloomfield at 
present, and has the right of way through the Passaic Valley to 
Paterson into Passaic County, north, and south through Union 
County, and west through Morris County. The North Hudson 
County Railway Company, comprising the lines in Hudson 
County not controlled by the North Jersey Street Railway Com- 
pany. 

The combined companies represent a capital of about $70,- 
000,000, and are paying interest on $25,000,000 worth of bonds. 
They embrace a territory at present from Elizabeth north to 
Paterson, east to Englewood, south to Staten Island. The only 
railways in this section not absorbed are in the hands of receiv- 
ers, the Rutherford and Passaic Street Railway Company and 
the Union Traction Company. It is believed that both will soon 
be bought up. 

The men interested in controlling the foregoing street rail- 
ways are: P. B. A. Widener, William B. Elkins, Randolph Mor- 
gan and Thomas F. Dolan, of Philadelphia; William C. Whit- 
ney, J. D. Crimmins and Patrick H. Flynn, of New York City; 
Senator James Smith, B. M. Shanley, Leslie D. Ward, Elisha 
Gaddis, Gottfried Krueger, of Newark; E. F. C. Young, of Jer- 
sey City; Garret A. Hobart and Augustus Barber, of Paterson, 
and John Kean, Jr., of Elizabeth. 
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It is interesting to remember that but ten years ago there was 
little electric traction in New Jersey, practically no consolida- 
tion, and considerable confusion in the operation of the street 
railways with so many conflicting interests. The first consoli- 
dation occurred when the Newark Passenger Railway Company 
sold out to the New Jersey Traction Company. The former had 
a capital of $100,000. The latter was capitalized at $500,000. 
Then came the Consolidated Traction Company, which bought 
everything in sight except, for a long time, the Newark and 
South Orange Railway Company. Its capitalization was $15,- 
000,000. The Newark and South Orange Railway Company, when 
bought by John Radel in the 70’s, was purchased for $35,000. 
When last sold it brought $3,500,000. The North Jersey Com-_ 
pany absorbed the Consolidated Traction Company last May, 
taking possession on June I. 

It has been noted that the men interested in the traction con- 
solidation are also interested in the union of lighting interests. 
There is a method in this apart from the desire to make good 
investments. It has been estimated that if the lighting com- 
panies and electric railway companies joined hands it would 
result in great saving to each. Embraced in this consolidation of 
traction and lighting interests is a scheme that intends practical 
and early competition with the Delaware, Lackawanna and West- 
ern Railroad Company as far west as Dover. 


a a 
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Electric Railway Consolidation Around Boston. 


A well-defined belief exists in Boston that a consolidation of 
electric railway interests, involving the North Shore Traction 
Company and various other electrical systems north of Boston, is 
under way. As the scheme is at present understood, it includes — 
the consolidation of all electrical railway interests along the 
north shore, the North Shore Traction Company, which controls 
the Lynn and Boston, and allied lines. The extent of the new 
system planned is to be limited only by the coast iine of New 
England from Boston into New Brunswick. At the present time 
there is a continuous line of electrical railways running from Bos- 
ton to Portland, connecting the important cities along the coast, 
with a few breaks, aggregating twenty-five or thirty miles. The 
construction of those connecting links is being arranged. The 
operation of the lines is under the control of many different com- © 
panies, but the interests back of the consolidation plan are — 
well represented, and an ultimate combination is not likely to 
be a difficult matter. 

Contracts, it is said, have been arranged with construction 
firms for the building of projected lines which are to connect | 
every important seaport along the coast from Boston, through 
Massachusetts, New Hampshire and Maine, to the Canadian 
border, and it is expected that the work is to be completed within 
the next two years. 


Brooklyn Trolleys Consolidated. 


The Nassau Railway system, operating the only independ- 
ent trolley lines in Brooklyn, has at last passed into the 
control of the Brooklyn Rapid Transit Company. a 

This will give ex-Governor Roswell P. Flower, Anthony 
Brady, Richard Croker and their associates in the control of — 
the other Brooklyn surface lines, a complete monopoly of all 
means of passenger traffic in the Borough of Brooklyn, with the 
exception of the elevated railroads. Mr. Flower is known to be 
after them, too. Negotiations for the purchase of control of the 
Nassau Company have been in progress for a year and the prem- 
ature announcement that it was completed has been made sev- 
eral times. > 

The deal eliminates Mr. Tom L. Johnson, of Ohio, and his 
brother Albert from street railroad business in Brooklyn, which 
they have done so much to revolutionize and develop. The 
Johnsons entered this field several years ago, consolidated sev- 
eral lines and built others, established a system covering all 
parts of the city of Brooklyn and its suburbs, and fixed a five- 
cent fare to any point on their lines. They took an enormous 
amount of traffic from the other lines, and forced generous con- 
cessions to the public from their rivals in the way of better cars, 
more transfers and faster service. This cut into profits deeply. 

The new consolidated system will represent about 400 miles 
of road, and probably from $35,000,000 to $40,000,000 in capitali- 
zation. 
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_A Trolley Line between Cleveland and Pittsburg. 


A special despatch from Cleveland, O., of Jan. 12 says: It is 
practically settled that Cleveland and Pittsburg will be connect- 
ed by an electric line. Dr. R. S.. Hubbard, ex-County Treas- 
urer, is promoting the enterprise, and was in Washington 
Wednesday in connection with it. He will visit New York and 
Philadelphia with a view to interesting capitalists in those cities 
in the project. Mr. Hubbard is president of the Cleveland & 
Chagrin Falls line, which will form part of the route. Work is 
now in progress to extend the Chagrin Falls road to Warren. 
It will connect there with a road now in operation between War- 
ren and Youngstown. 

From Youngstown connection will be made with the subur- 
ban lines running out of Pittsburg. Much of the route will be 
over private right of way, and through electric trains between 
Cleveland and Pittsburg are to make a schedule time of forty 
miles an hour. 
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Hill Climbing Automobile Tests in France. 


~ 


_ The data now arriving on the hill-climbing tests of the French 

_ Automobile Club late in November appear to demonstrate very 
considerable capacity on the part of many of the vehicles. The 
hill surmounted was that at Chanteloup, near Paris, the slope 
of which varies up to II per cent., or about I in 9. The length 
of the hill is 1,800 km.—a distance covered in 3 minutes 52 sec- 
ons by the winner, M. Jenatzy, with an electric carriage. The 
battery was very powerful. The total weight of car was 1,800 
k., and over 28 h. p. was developed in places, which seems enor- 
mous, and Mr. Farman, in “Industries,” considers any longer 
duration would have completely disabled the batteries, whereas 

_ petroleum cars would have gone on all right. Eleven of the 
contestants did the journey under 5 minutes, the remainder tail- 
ing off to a maximum of nearly 23 minutes. The second vehicle 
required only 10 seconds longer that ihe electrical car. It was 
a single seat Bollée Voiturette, and had a motor-of 8 h. p. The 
speed of the winner was nearly an average of 30 km. per hour— 
a most respectable performance, as, indeed, were all the runs 
under 5 minutes, for they represent speeds of above 21 km. 
per hour, or about 14 miles. If autocars will run at this speed 
up grades of from 3 to 10 per cent. with motive power of rea- 
sonable dimensions, the future of such cars must be good. There 
were 45 vehicles in the competition, and over 200 vehicles pres- 
ent in all. Mr. Farman is himself a petroleum vehicle man, and 
may be biassed against the electrical vehicle, which he affirms 
would have been disabled by an hour’s similar contest. It must, 
of course, be some time before electrical vehicles can have so 
wide a range as petroleum cars, the success of which will not 
have a retarding effect on electrical cars, but, on the contrary, 
will tend to their extension, and will assist to familiarize the 
public with motor cars generally. 

“L’ Energie Electrique” on this general subject cites Pierre Gif- 
fard as saying: “This is indeed the end of the horse.” In a cer- 
tain dialect story, in which a donkey was wound up a mill hoist, 
the man who tried to land the animal endeavored to do so by 
pulling him by the tail. The result seemed to justify his ex- 
pression, that there were two ends to a jackass, and one of them 
was the wrong one, for it kicked. Whether the right end of 
Pierre Giffard’s horse has come the near future should prove. 

_ The statement was made on the strength of the results of the 
recent automobile trials in France. ‘““L’ Energie Electrique” states 
that of 19 vehicles three were electrical. The electrical vehicles 
ran 66 kilometres without recharge, whereas the steam and pe- 
troleum vehicles took on fresh supplies, and all along the route 
were visible vehicles filling up supplies. The tests in question 
were made on Oct. 6 and 12. There were three routes of about 
40, 45 and 67 kilometres, respectively; the first was the most easy, 
the second was the hardest with heavy gradients. The third 
route was long and difficult. The route seems to have been 
chosen to the advantage of steam vehicles, the gradients com- 
ing in at the end of the journey. 

The Jenatzy van had a battery of 1,360 k. in 44 elements. The 
front wheels carried 1,610 k., the back wheels 2,540 k., in work- 
ing order. The empty vehicle weighed, with the driver, 3,090, 
and the load was 1,060, giving a total of 4,150 k. as above di- 
vided 

Last year “L’ Energie Electrique” estimated that 120 watt-hours 
of energy were necessary per ton kilometre. This figure had 

_ come down to 100 watt-hours in June last, and it was now esti- 
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mated as only about 85 on the route Versailles and St. Germain 
at a speed of 124%4 kilometres. In the long descents, as to the 
bridge of Suresnes, over 50 per cent. of the energy spent on this 
section was recuperated, so that the actual expenditure was as 
low as 30 watt-hours per ton kilometre. 

The conclusions are all in favor of the electric vehicle for large 
towns or for such work as that of a country doctor where there 
is a convenient charging station, which, as a rule, will be avail- 
able at no great distance. 

Connection of Stationary Motors to Trolley 
Circuits. 
HE: subjoined correspondence will probably be of interest 
to many readers of The Electrical Engineer. It includes 
an inquiry from Mr. W. A. Fraser, the city electrician of Dallas, 
Texas, and a reply from the editor of this journal. The subject 
is the propriety of connecting stationary motors t» trolley cir- 
cuits, which Mr. Fraser has forbidden. We shall be glad to hear 
from any engineers or local companies on the subject. One of 
the points that suggests itself is that under the later conditions 
of current generation and transformation, some modification of 
the insurance rule referred to may have become possible.. 


Dallas, Texas, Jan. 7, 1899. 
The Electrical Engineer, New York. 

Gentlemen.—We have under discussion the proposition of 
whether the use of a grounded trolley circuit to run motors in 
business houses is dangerous or not. I contend that it is dan- 
gerous to both life and property. 

The street car company contend that those are antiquated 
ideas, and that grounded circuits are not more dangerous than 
metallic circuits. They made one connection, and I had them 
to cut it off as soon as I found it out. They appealed to the city 
council, and I made them the proposition that I would submit 
the matter to the highest authority in the country. I therefore 
ask that you write me your ideas from an electrical standpoint. 
I believe that this is a matter which concerns the public at large, 
and I hope you will favor me in this matter; probably I may be 
able to return the compliment at some future date. Thanking 
you in advance, I am, truly yours, W. A. FRASER. 


New York, Jan. 10, 1899. 
Mr. W. A. Fraser, City Electrician, Dallas, Texas. 

My Dear Sir.—We are in receipt of yours of Jan. 7 in 
which you submit the question whether the use of the grounded 
trolley circuit to run motors in business houses is dangerous or 
not. In answer to this question we beg to state that the highest 
authorities strongly condemn the practice mentioned, as most 
reprehensible. 

There is no more stringent rule in the “National Electric 
Code” than Rule 36, which reads as follows: 


Lighting and Power from Railway Wires.—Must not be per- 
mitted, under any pretense, in the same circuit with trolley wires 
with a ground return, except in electric railway cars, electric 
car houses and their power stations, nor shall the same dynamo: 
be used for both purposes. 


These rules have been adopted by most of the leading fire un- 
derwriters’ associations, the National Electric Light Asso- 
ciation and the leading engineering societies of the country. 
They are gotten up with the greatest care by men who rank as 
authorities on questions of electrical wiring, rules and require- 
ments to insure safety, and the fact that these rules have secured 
such general adoption is sufficient evidence of their great value 
and authoritativeness. 

We heartily endorse your action in cutting off the connection 
which you mentioned from a business house containing a motor 
connected to the trolley circuit. In fact, so pronounced is the 
general verdict on this subject, that we are astonished that this 
question should be raised again at this late day. Very truly 
yours, . W. 


Passenger Travel in New York City. 

The annual report of the New York State Railroad Commis- 
sion shows that in 1898 the total number of passengers carried 
by the elevated roads was 227,776,552, a decrease of 1,019,129 as 
compared with 1897. The number carried by the elevated roads 
in the Boroughs of Manhattan and the Bronx was 183,360,846, 
an increase of 395,905 as compared with 1897. The number car- 
ried by the elevated railroads in the Borough of Brooklyn for 
1898 was 44,365.706, a decrease of 1,465,124 compared with 1897. 

The street surface railroads of Manhattan and the Bronx car- 
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ried as passengers last year 456,963,753, including “transfers,” 
an increase over 1897 of 57,538,010. The number carried in the 
Borough of Brooklyn (including some carried in the Borough 
of Queens) was 217,410,612, including “transfers,” an increase 
over 1897 of 17,224,793. 

The commission reports that the question of overcrowding 
cars is serious and in the Boroughs of Manhattan and Brooklyn 
especially it is one which has not been solved. The companies 
operate as many cars as practicable, but the local conditions 
are stich that it is impossible to provide seats for all passengers 
at certain hours of the day. The hope is expressed that when 
the change of motive power is completed the situation will be 
improved on Manhattan Island. 
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Insulated Wire Manufacturers and the Under- 
writers. 


A conference was held last week in Chicago between the un- 
derwriters and the representatives of sixteen manufacturers of in- 
sulated wires and cables, to bring about a better understanding 
as to insurance requirements on the subject of rubber covered in- 
sulated wires, etc. A great deal of satisfactory, preliminary work 
was done, and the basis laid for future standards in this respect. 


The Consolidation of Train Signal Companies. 


All of the apparatus heretofore made by the Johnson Rail- 
road Signal Company, the National Switch & Signal Company 
and the Union Switch & Signal Company, will be supplied by 
the Union Switch & Signal Company, under which title all busi- 
ness will be conducted. The warks at Swissvale and Easton will 
be improved and maintained so as to secure a minimum cost of 
production, with maximum facilities for handling the business. 
A Department of Sales and Installation has been created, with 
Mr. Charles Hansel, C. E. (formerly vice-president and general 
manager of the National Switch & Signal Company), as man- 
ager, with offices at 43 Cedar street, New York City, and he an- 
nounces the following appointments, effective Jan. 1, 1899: Henry 
M. Sperry (formerly signal engineer and Western agent of the 
National Switch & Signal Company), as signal engineer and rep- 
resentative, with office at 43 Cedar street, New York City; V. 
K. Spicer (formerly signal engineer and agent, Western Dis- 
trict, of the Union Switch & Signal Company), as signal engi- 
neer and representative, with office at 1535 Monadnock Build- 
ing, Chicago. This department will have full charge of all quo- 
yang! for contracts and material, and the installation of all 
work. 


Exports of Electrical Material from New York. 


The following exports of electrical material are from the port 
of New York for the week ending January 10: Antwerp, 16 
packages electrical material, $1,751. Argentine Republic, 234 
packages electrical machinery, $11,421; 1 case electrical machin- 
ery, $296, British Possessions in Africa, 2 packages electrical 
material, $10; Bremen, 8 cases electrical material, $1,250; British 
West Indies, 2,475 cases electrical material, $11,521; Berlin, 28 
packages electrical material, $1,635; 2 cases electrical material, 
$800; Brazil, 20 packages electrical machinery, $665; 32 cases 
electrical material, $861; British East Indies, 20 cases electrical 
material, $2,337; 19 packages electrical machinery, $2,134; Bou- 
logne, 5 cases electrical material, $71; British Australia, Z cases 
electrical material, $45; China, 7 cases electrical machinery, $300; 
Cuba, 53 cases electrical material, $1,280; Chili, 11 cases electrical 
material, $220; Dublin, 1 package electrical material, $65; Ham- 
burg, 112 packages electrical material, $5,809; Hull, 38 cases elec- 
trical machinery, $7,914; 31 packages electrical material, $818; 
Havre, 78 cases electrical machinery, $8,199; 8 cases electrical 
material, $120; Japan, 6 packages electrical machinery, $740; 87 
cases electrical material, $3,940; Leith, 10 cases electric motors, 
$563; London, 234 packages electrical material, $11,711; 42 cases 
electrical machinery, $2,000; Liverpool, 78 packages electrical 
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material, $3,905; 78 cases electrical machinery, $7,140; 4 pack- 
ages electric motors, $2,571; I case electrical material, $45; Mex- 
ico, 3 packages electrical material, $120; Marseilles, 20 cases 
electrical material, $2,400; Oporto, 4 cases electrical material, 
$101; Peru, 6 cases electrical material, $48; Rotterdam, 5 cases 
electrical material, $250; Southampton, 45 cases electrical ma- 
chinery, $1,020! 4 cases electrical material, $86; Siam, 2 cases 
electrical material, $90; U. S. Colombia, 52 packages electrical 
material, $1,516; Uruguay, 3 cases electrical material, $77; Vene- 
zuela, 68 packages electrical material, $1,752; Warwick, 2 pack- 
ages electrical material, $52. 


Brother John on Jonathan’s Trade. 


Sometimes a glance at what other folks are doing does good— 
sometimes raises the bile. It may, we hope, do good to see how 
Brother Jonathan is trespassing upon our own ground. Just 
glance at his exports of electrical apparatus to England and its 
colonies for a week. The value of such apparatus on the week 
ending Dec. 6, the last for which we have the figures, reached 
the respectable sum of over $25,000, the total exports reaching 
nearly $60,000, so that England and her colonies are taking a 
goodly share of apparatus from America. If we were to include 
such places as Egypt, the position is still worse against us. There 
is no reciprocity in this trade. America does not absorb our 
goods to anything like this, and—well, and—we have nobody 
but ourselves to thank for this state of things. Taking the 
week as an average sample of the weeks in the year, it means 
that we take over a million dollars’ worth of electrical apparatus 
from America out of the three million odd dollars’ worth ex- 
ported. Is it that we cannot make the apparatus so cheaply, or 
is it that a nation of shopkeepers is beaten at its own business?— 
London Electrical Engineer. 


“The Living Age.” 


Several features of striking interest will be found in the open- 
ing numbers of “The Living Age” for the new year. The num- 
ber for January 7 contains, among other things, a pungent and 


wholesome lecture on Art and Morality, by M. Ferdinand Brune- , 


tiere, which is translated for the magazine and copyrighted by 
it; the first instalment of The Etchingham Letters, which are 
attracting wide notice in ‘““The Cornhill” by their cleverness; and 
the beginning of a short serial. The number for January 14 gives 
the full text of Lord Rosebery’s recent address on Literary 
Statesmen, which has been the subject of general comment; an 
article from Blackwood’s on The Ethics of Conquest, which re- 
lates to the Philippines; and a bright paper on The Madness of 
Mr. Kipling. 


Proposed Consolidation of Lighting Fixture 


Concerns. 


ee manufacturers in this country of gas and electric 

fixtures have a plan under way to consolidate their inter- 
ests. The output of these concerns in this country amounts to 
about $6,000,000 a year, and is rapidly increasing. There are only 
about twenty large establishments, and most of them are in this 
city and Philadelphia. There are others, however, in Chicago, 
Cleveland and San Francisco. As to possible saving, it is stated 
that at the time the Waldorf Hotel was being built the owners 


(02a 


were prepared to pay $100,000 for the electric light fixtures in — 


the building. The manufacturers of the fixtures were at each 
other’s throats for the contract. So fierce was the competition 
that the contract finally went to the successful concern for $56,- 
ooo. There was no profit at this figure. In fact, it is said that the 
manufacturers lost about $15,000 by the transaction. A few in- 
stances of this sort set the different manufacturers to thinking 


how much better it would be if competition were wiped out, | 


and finally the present plan was evolved. It has not yet been 


definitely agreed upon, but the probabilities are that the consoli- _ 


dation will be effected within a short time. There is also talk of 
some time in the future, after the consolidation has been proved 
a success, of purchasing a piece of land within easy reach of 
this city and building on it a large factory to supply the entire 
Eastern market. There would also be a branch factory some- 
where in the Middle States and another in San Francisco. 

Over ten years ago the manufacturers of gas an electric light 
fixtures formed an agreement to prevent serious competition and 
the cutting of rates. Then, in 1893, the hard times came, and the 


manufacturers began to break away from the agreement and to 
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at the meeting: Arthur D. Dunn, E. E., 


Stiles, 


-street; Herbert Jenkins, New York Insulated Wire Co., 
‘landt street; 
‘mant, 4 East Ninety-seventh street. 
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cut prices again. This cutting of prices has been going on ever 
since. It was last tall that the manufacturers began the move- 
ment for the consolidation which is apparently so nearly realized. 
Edward R. Johnes, a lawyer, of 50 Broadway, represents the 
manufacturers in arranging the consolidation. 
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Storage Battery Night at the New York 
- Electrical Society. 


“Standing room only” 


was the lot of late-comers at the one 


hundred and ninety-third meeting of the New York Electrical So- 


ciety at the College of the City of New York, Jan. 12. The Subject 
of the evening, which was “Latest Progress in Storage Battery 
Installations,’ was ably handled by Mr. Joseph Appleton, engi- 
neer of the construction department of the Electric Storage Bat- 
tery Company. The meeting was a significant illustration of the 
number now interested in storage battery application, and the 


audience listened with close attention to Mr. Appleton’s record 


of the triumphant way in which the storage battery has vindi- 
cated the faith of its friends through years of doubt and opposi- 
tion. The lecture, which was of exceptional interest throughout, 


-was illustrated by a large number of lantern slides. 


After the discussion, in which Mr. R. P. Bolton, Mr. Frank J. 
Sprague and Mr. C. O. Mailloux took part, the company visited 


the storage battery power substation of the Metropolitan Street 


Railway Company, at the foot of West Twenty-third street, 
where was seen in operation the large railroad battery of the 
company, equipped with all the modern appurtenances. 

The following members, all of New York City, were elected 
164 East Eleventh street; 
Mole, J. S. White & Co., 29 Broadway; James A. 
Newton Applidnce Co., 120 Liberty street; Henry I. 
Lurye, electrician, 110 East togth street; Walter S. Wilson, 111 
Fifth avenue; A. Haaber, New York Insulated Wire Co., 15 
Cortlandt street; Eugene F. Roeber, Ph. D., 210 West Fourth 
15 Cort- 
Arthur Dia- 


Harvey E. 


George V. Flynn, 26 Thames street; 


Dr. Eugene Obach. 


We regret to announce the death of Dr. Eugene Obach, F. I. 
C., F. C. S., who for years has acted as chief of the experimen- 


tal department of Messrs. Siemens Bros. At the time of his 
death he was staying in Austria with the hope of regaining hts 
health. riis work and data have been of great value to the elec- 


‘trical and other arts. 


Milan C. Bullock. 


A FINE, strong personality passes from the American engi- 
neering field in Mr. M. C. Bullock, whose death last week 


“we regret to have to record. He had been suffering for the last 


eighteen months from sciatic rheumatism, and a cold on top of 
that developed into bronchial pneumonia, to which he suc- 


‘sumbed on Jan. 12 at the age of sixty. 


It would require more than one page of this journal to tell all 
the engineering and mechanical work that our stalwart, genial 


‘friend engaged in, but we must restrict ourselves to saying that 


it ranged from mining and mill work to the latest phases of elec- 
tricity and engine practice; from his native State of New York 
to the far West and still farther Peru. After many adventures 


-and vicissitudes he started the M. C. Bullock Mfg. Co. in Chi- 


cago in 1878, and in 1892-3 he took up the manufacture of the 


‘famous Willans central valve engines for this country, since 
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which time the concern has done an enormous business in all 
branches of the mining and machinery field. 

Mr. Kimberly, of the M. C. Bullock Co., writing us of its late 
president, says: ‘‘He was a staunch and true friend, and in his 
business dealings the soul of honor—his actions were above re- 
proach. To his employees, he was more like a friend and com- 
rade than an employer, and he enjoyed the esteem and respect 
of all who knew him.” What finer epitaph could any man ask 
than that? 


Joel C. Clark. 


Joel C. Clark, secretary of the New York and New Jersey 
Telephone Co., died at his home in Brooklyn, Jan. 11. ‘He had 
been ill about a month, suffering from a complication of dis- 
eases. The deceased was 57 years old and had lived in Brooklyn 
about five years. His home was in South Framingham, Mass., 
where the remains were taken. There were private funeral serv- 
ices at his late residence. 

Joel C. Clark was born in Hallowell, Me., and at one time 
was a member of the Massachusetts Legislature. He was one 
of the incorporators of the New York and New Jersey Tele- 
phone Company and the New York and Pennsylvania Tele- 
phone and Telegraph Company, of which companies he was a 
director since their organization.. At the time of his death he 
was treasurer of the New York and Pennsylvania Company and 
secretary of the New York and New Jersey Company. Prior to 
entering the telephone business he was engaged as a printer in 
South Framingham, where he was well known and highly es- 
teemed. He had considerable literary ability and was a fre- 
quent contributor to the magazines and newspapers. A widow, 
five daughters and two sons survive him. 
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The Right to the Name ‘“ Armington—Sims. ’ 


The Rhode Island Supreme Court has decided that the Arm- 
ington & Sims Company, of Providence, R. I., must not use 
that name in the future in the conduct of their business. Messrs. 
Pardon Armington and Gardiner C. Sims, both stockholders in 
the old Armington & Sims Engine Company, are not any 
longer connected with the new company in any way, and have 
therefore objected to the use of their names in the company. It is 
agreed that the Armington & Sims engine as now known may 
still be constructed by the new company, and the right to use the 
name is the only thing in contention which they are now, by the 
action of the court prevented from doing. 


A Wonderful Week of Advance. 


The past week was one of remarkable business and gen- 


eral activity, particularly in stocks. All staples were strong, 
notably iron and steel, cotton and wheat, and the foreign de- 
mand not less than the domestic was very large. Another fea- 
ture of the situation was the announcement of a number of new 
industrial consolidations. Bank clearings again broke all rec- 
ords, railroad earnings were again 8 per cent. higher, while tele- 
graph, cable and telephone traffic is running very heavy. 

During the week, 19,388 shares of Western Union were sold, 
closing strongly at 9454. Of General Electric, 11,530 shares were 
sold, up to 102% and closing at 100%. New York Edison was 
steady at 192, and Metropolitan Street Railway, on small sales, a 
little weaker at 18934. In Boston there was great strength in 
telephone stocks, and Am. Bell went to 295. 

Copper during the week advanced to 13.62% cents, New York; 
and there are expectations of further gain. A big copper com- 
bination is said to be afoot. Heavy steel rail, Eastern mill, was 


$18. 


Yq on) 
{ it yt eS 
\ Wt aden! afer oS 


Classified Digest of U. S. Electrical Patents 
Issued Jan. 10, 1899. 


Alarms and Signals :— 

RAILWAY SIGNAL SYSTEM. Frederick C. Esmond, of New York, 
N. Y., assignor to the Esmond Electric Traction & Signal Co., of 
West Virginia, 617,325. Filed March 17, 1896. A block system. pro- 
viding both a warning and a danger signal to the engineer, distin- 
guishable according as the threatening train is proceeding in the same 
direction or coming in the opposite direction. : 

FIRE ALARM. George W. Fallin, Sherman Heights, Tenn., 617,326. 
Filed Jan. 20, 1898. Embodies a float placed in a tube containing 
mercury or some other expansible liquid by means of which the cir- 


cuit is closed. 
ELECTRIC SIGNAL. Charles A. Parrish, Jackson, Michigan, 617,540. 
Filed Aug. 4, 1897. Designed to be operated by a passing car. 
AUTOMATIC ALARM MECHANISM FOR ELECTRIC MOTORS. 
Robert W. Traylor, Richmond, Va., assignor of one-half to Maurice 
W. Phillips, Philadelphia, Pa., 617,664. Filed June 22, 1898. Details 


of construction. 


Electro-Metallurgy :— 

APPARATUS FOR SEPARATING PRECIOUS METALS FROM 
THEIR ORES. James R. Macmaster, Pomeroy, Wash., 617,466. 
Filed May 16, 1895. Details of construction. 

APPARATUS FOR EXTRACTING PRECIOUS METALS FROM 
ORES. Lewis E. Porter, Los Angeles, Cal., assignor to the Porter 
Gold & Silver Extraction Co., California, 617,512. Filed Aug. 18, 
1896. The ores are dissolved in chemical solutions and the metal 
is treated electrolytically while placed within a rapidly rotated cylin- 
der provided with interior screens and nettings. i 

APPARATUS FOR ELECTRO-DEPOSITION OF METALS. Elisha 
Emerson, Buffalo, N. Y., 617,526. Filed Dec. 16, 1896. An apparatus 
for the electrodeposition of copper comprising a cylindrical cathode, 
a series of horizontal anode bars in proximity to it, and curved sup- 
ports for it, composed of lead with lugs forming receptacles for the 
anode bars, whereby the latter are maintained out of contact with 
each other and in the same relative positions as they are dissolved. 


Electro-Therapeutic :— 


ELECTRO-THERAPEUTIC AND MASSAGE APPARATUS. Oscar 
Schneider, of New York, N. Y., 617,543. Filed Aug. 17, 1898. <A 
roller-electrode for galvano-faradic massage apparatus, consisting of 
wooden sectiors, metallic heads for the sections, and intermediate 
mete strips connected alternately with the opposite heads of the 
roller. 


Lamps and Appurtenances :— 


ELECTRIC DEVICE. David Misell, of New York, N. Y., assignor to 
the American Electrical Novelty and Mfg. Co., of the same place, 
617,592. Filed March 12, 1898. Consists of a dry battery and incan- 
descent lamp contained within a tubular casing of such size as to be 
easily portable in a pocket. 

ELECTRIC HEADLIGHT LAMP. Harlan P. Wellman, of Ashland, 
Ky., 617,621. Filed Sept. 15, 1898. An electric headlight lamp hav- 
ing positive and negative carbons, an enclosure for the carbons, means 
to which the enclosure is secured for adjusting the carbons and means 
for axially rotating the enclosure whereby the carbons may be rela- 
tively adjusted. 


Measurements : — 

ELECTRICAL MEASURING INSTRUMENT. George T. Hanchett 
and Frederick B. Sage, of Hackensack, N. J., 617,418. Filed May 2, 
1898. Consists of a combination of the circuits of a Wheatstone 
bridge, a circuit closer each for the battery and bridge, both being 
attached to a single handle. 


Miscellaneous :— 


ELECTRIC TRANSFORMER. David H. Wilson, of Chicago, Ill., 617,- 
381. Filed July 30, 1897. Comprises two coils, each having its own 
circuit, one movably mounted in the magnetic field of the other: and 
normally so positioned that the magnetic forces acting upon it when 
the first coil is energized, will be unbalanced; and a varying device 
in the circuit of the first coil to which the movable coil is respon- 
Sive. 

ELECTRICAL RESISTANCE. Julius Ferdinand, Heinrich Voigt and 
yaceb Adolf Haeffner, of Bockenheim, Germany, assignors to the 

oessler & Hasslacher Chemical Co., of New York, N. Y., 617,375. 
Filed Dec. 26, 1895. Consists of a suitable base-piece, an enamel layer 
secured thereto, and a conducting-layer of fired liquid metal. 


Regulators : -- 


CONTROLLING ELECTRIC MOTORS AND TRAINS. Elihu Thom- 
son, of Swampscott, Mass., assignor to the General Electric Co., of 
New York, 617,546. Filed Feb. 28, 1898. Embodies a plurality of 
separately actuated contacts for varying the motor speed; electro- 
magnets for controlling the contacts and means for controlling the 
magnets from a distance. See page 95. 

AUTOMATIC REGULATOR. George S. Neeley, of Pacific, Mo., as- 
signor of one-half to Albert Koppitz, of same place, 617,598. Filed 
July 28, 1897. Designed primarily for alternating current dynamos. 

SYSTEM OF CONTROL FOR ELECTRIC MOTORS AND RAIL- 
WAY TRAINS. William B. Potter, of Schenectady, N. Y., assignor 
to the General Electric Co., of New York, 617,601. Filed March 17, 
1898. Comprises a number of motor cars, each of which is provided 
with a controller for its motor, the controllers being in parallel be- 
tween the source of supply and ground, step-by-step actuating de- 
vices for each controller, a circuit including the step-by-step actua- 
tors, and a regulator in the circuit governing the actuators. 


Switches, Cut-Outs etc, :— ° 


LAMP SOCKET FOR STREET SERVICE. Welles E. Holmes, of 
Newtown, Mass., 617,464. Filed March 14, 1898. Embodies an elastic 
or resilient circuit closer operable to close the circuit through the 
socket when the lamp is removed, the circuit closer being automat- 
ically cut out of circuit when the lamp is in the socket. 
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CIRCUIT BREAKER. Paul R. Godley, of Philadelphia, Pa., assignor 
by mesne assignments to the General Equipment Co., of Camden, N, 
J., 617,508. Filed March 2, 1898. Overload circuit breaker. Details 
of construction. 

ELECTRICAL CUT-OUT. Albert P. Seymour, of Syracuse, N. Y., 
617,608. Filed Nov. 1, 1897. Comprises a fuse box provided with a 
chamber having interior fodtuigdinal radially projecting faces, a rotat- 
able fuse-carrying plug, provided with exterior longitudinal radially 
projecting faces adapted to contact with the radially projecting faces 
of the chamber, whereby the chamber is divided into two separate 
chambers, metallic terminals on the fuse box, and contact plates on 
the plug for engaging the terminals. 


Telephones : — 


TELEPHONE. \Wili E. Byrns, of Adams, Ind., assignor of one-half to 
John F. Huckleberry, of same place, 617,314. Filed May 27, 1897. 
A magneto telephone comprising a hollow core, a metallic diaphragm 
secured opposite one of the heads, a metallic bar constituting a con- 
ductor secured at one end to the diaphragm and adjustably secured 
at its other end to a stationary part, a helix upon the core in elec- 
trical connection with a battery and the diaphragm, and connections 
between the conductor and the line wire. 

TELEPHONE SYSTEM. David H. Wilson, of Chicago, Ill., assignor 
to the Superior Electric Co., of same place, 617,382. Filed July 30, 
1897. Comprises a transmitter, a receiver, an induction coil com- 
prising two coils, one movably mounted in the magnetic field of the 
other, the parts so adjusted that there is a movement of the movable 
coil while the transmitter is being used, the movement of the coil 
aiding in varying the number of lines of force that thread the coil. 

TELEPHONE. Theodore Berdell, of Summit, N. J., 617,483. Filed 
March 28, 1896. Comprises two diaphragms secured together and 
supported at their centres, and insulated from each other, in combina- 
per with an annulus of granulated material held between the dia- 
phragms. 

TELEPHONE SWITCHBOARD. James M. Overshiner, Elwood, Ind., 
617,691. Filed Aug. 4, 1896. Comprises a series of combined drop de- 
vices and jacks, each comprising in a single structure, a magnet, a 
drop, a latch device for the drop, a rocking jack having a socket in its 
end i the reception of a plug and contact pins co-operating with 
the jack. 

TELEPHONE SWITCHBOARD. 
617,692. Filed April 10, 1897. 


James M. Overshiner, Elwood, Ind., 
Similar to above. 


ANNUNCIATOR DROP DEVICE. William O. Meissner, Chicago, IIL, 
617,702. 


Filed July 1, 1896. Details of construction. 


E. G. Bernard Co. 


At the annual meeting of the E. G. Bernard Co., of Troy, N. 
Y., on Jan. 10, the following officers were elected unanimously: 
President and treasurer, E. G. Bernard; vice-president, F. L. 
Stevens; secretary, H. T. Crissey. 


National Carbon Co. Incorporated. 


The National Carbon Company, with an authorized capital of 
$10,000,000, has now been duly incorporated in New Jersey. The 
incorporators are W. H. Lawrence, Myron T. Herrick, James 
Parmelee, Webb C. Hayes, all of Cleveland; J. C. Van Blarcum, 
of St. Louis; A. M. Young, of Brooklyn; J. M. Humbird and D. 
D. Dickey, of Pittsburg, and Hugh H. Hamill, of Trenton. 
The details of the company were given in The Electrical Engi- 
neer last week. i 


Another Outside the Carbon Consolidation. 


Last week we were advised of the fact that the Solar Carbon & 
Mfg. Co., of Pittsburg, remained outside the new National Car- 
bon Co. We are now in receipt of the subjoined letter from the 
United States Carbon Co., of Cleveland, Ohio: 

The Electrical Engineer, New York. 

Gentlemen:—Enclosed herewith you will find several news- 
paper clippings of the leading Cleveland papers, relative to the 
consolidation of all the carbon plants of the United States. 

These articles are misleading and are liable to misinform the 
electrical trade, and we desire to call your attention to the fact 
that The United States Carbon Co. which is thoroughly equipped 


with the largest and most improved carbon machinery in the _ 


world and is prepared to manufacture and supply all varieties of 
electric light carbons, is‘in no manner connected or associated 
with the new carbon trust. We would respectfully request that 
in your notice of the consolidation you would prominently men- 
tion this fact so that the electrical trade will not be misled to be- 
lieve that The United States Carbon Co. is included in the con- 
solidation. 


The articles now being published claim that all the carbon , 


companies in the United States are in the consolidation, which 
does us a great injustice. Very truly yours, 
THE UNITED STATES CARSON Cur 
Cecil L. Saunders, Vice-President. 


a 


| 
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Minneapolis General Electric Co. 


The Minneapolis General Electric Co. filed its charter of incor- 
poration at Trenton, N. J., on Jan. 9. The incorporation of 
this company in New Jersey so soon after the _ incor- 
poration of the American Electric Company is suggestive, and 
may indicate that the electric deal, of which the first indica- 
tion was the incorporation of the New York Gas, Electric Light, 
Heat & Power Company, by William C. Whitney and his as- 
sociates, is of greater magnitude than was at first supposed. The 
Minneapolis General Electric Company is capitalized at $2,100,- 

000, of which $600,000 is preferred stock, carrying a cumulative 
dividend of 6 per cent., and $1,500,000 is common stock. The 
company is registered with the Corporation Trust Company, ot 
New Jersey, through its attorney, James B. Dill, Esq. The 
powers of the corporation, as provided for in its charter, are 
very comprehensive. 


Union Electricitaets Gesellschaft. 


Advices have reached us from Berlin, Germany, that the fac- 
tory of the well-known firm Ludwig Loewe & Co., manufactur- 
ers of the machinery and apparatus of the Union Electricitats- 
Gesellschaft, has been bought and was taken charge of by this 
latter company on Jan. 1, 1899. The manager of the factory, 
Mr. Wilhelm Lane, formerly a member of the firm Ludwig 
Loewe & Co., will be the general superintendent of the Union 
Electricitats-Gesellschaft. . This company have also increased 
their capital stock, which will place them in a position to meet 
the growing demand for their apparatus, and to extend their fac- 
tory facilities. 


Bankruptcy of J. B. Wallace. 


A dispatch from Chicago of Jan. 7 says: “John B. Wallace, 
manager of the Wallace Electric Company, Marquette Building, 
has filed a petition in voluntary bankruptcy in the United States 
District Court. The liabilities are $236,238. Mr. Wallace men- 
tions no assets in his petition. The petitioner had labored sev- 
eral years under a burden of debts contracted in connection with 
the failure of the firm of Wallace & Sons, dealers in electrical 
supplies, Ansonia, Conn., in 1893. The petitioner’s creditors are 
nearly all in Ansonia.” 


CHICAGO. At the meeting of the North Chicago Electric 
Company on Jan. 10 Mr. Yerkes recommended the formation of 
a new traction company, with a capital of $10,000,000 to $15,- 
000,000, to absorb some nine feeder suburban lines on the north 
and west sides. 
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The 20th Century Movement, 


Among all the great changes which the dawning twentieth 
century has wrought, few are more radical or more beneficial 
than the introduction of the electric motor vehicle. This briefly 

sums up the introduction of a descriptive circular issued by the 
American Electric Vehicle Company, 1545 Michigan avenue, 
Chicago, Ill. They have made a special and careful study of the 

| fequirements of this class of vehicles. The storage bat- 
tery which they use combines power, lightness and compact- 
ness, and one charging will run a vehicle thirty-five miles at a 
cost of one cent a mile. The batteries can be recharged in the 
carriage in about three hours’ time. The vehicles are equipped 
with a recording wattmeter showing the amount of electricity 
used and indicating the capacity remaining. Single reduction 
motors are employed, and the braking is done by means of band 
| brakes. The catalogue describes all of these parts in detail as 
__well as the steering lever, the reversing switch, lamps and va- 
| tious types of vehicles manufactured, a number of which are 
| shown by means of handsome cuts. .The catalogue, which is 
| handsomely gotten up, will be sent to any one on application. 


Who Uses Mechanical Draft ? 


This is a question asked by the B. F. Sturtevant Company, 
Boston, Mass., and is most exhaustively answered in a twenty- 
page catalogue just issued. Even the large list contained therein 
presents but a small proportion of the users of the 125,000 Stur- 
tevant blowers which have been sold. The partial list given only 
includes the larger plants equipped by this company with en- 
gine driven fans. The names presented are, however, sufficient 
evidence of the fact that mechanical draft is an efficient substi- 
tute for chimney draft. If this were not so, orders would not be 
so frequently repeated. The customers are classed according to 
the use they make of their fans, under the following subheads: 
Those who use it for induced draft, forced draft, in connection 
with mechanical stokers, for mechanical draft, and those who 
use it in connection with bagasse burners. A number of sugar 
plantations in which they are used, as well as a large number 
of vessels in the United States and the foreign navies, steam- 
ships and steam yachts are also given. 

The catalogue has a very handsome and highly artistic cover, 
which again shows that whatever the company does it does with 
care and with a view of satisfying those into whose hands their 
products might come. : 


Lundell Motors for Electric Power. 


Another text book on “Electric Power” has just been issued 
by the progressive Sprague Electric Company, whose down- 
town office is at 20 Broad street, New York, N. Y., which 
though called by them “Catalog No. 58,” is far from being 
solely a circular setting forth the advantages of their products. 
It is, as stated, a valuable text book and collection of data on 
the use of the electric motor for various power purposes, and in 
looking over its pages one is surprised to find that so many 
and such varied uses can be found for it. A number of pages are 
devoted to a description of the Lundell motors of various sizes 
and types. Later the controller is thoroughly described and 
illustrated, a few pages being devoted to diagram connections 
and the efficiency curves. One-half of the catalogue contains 
thirty full-page illustrations of modern applications of the 
Lundell motors, some of which are as follows: Linotype ma- 
chines, press room with machinery driven by Lundell motors, 
motors attached to cylinder presses, embossing presses, job 
presses, ruling machines, paper cutters, lathes and other machine 
tools, portable tools, hydraulic pump, portable fire engines, 
house pumps, elevators, looms, automobiles, organ blowers and 
exhaust fans. 

The illustrations, as is customary in the Sprague literature, 
and as may be expected from the Bartlett & Orr Press, are of the 
highest character, and show the machines and their applications 
off to great advantage. The catalogues are bound in a very 
handsome cover ornamented with a design in green, gold and 
terra cotta. The catalogue, which contains seventy-two pages, 
will be sent to any one on application. 


Stanley & Patterson. 


The twelfth edition of the above firm’s catalogue on telephones 
has been received in its enlarged form containing many new 
specialties which have not previously been listed by the com- 
pany. Thirty-two pages are filled with illustrations and descrip- 
tions of the various telephone apparatus and line supplies manu- 
factured and sold by the company. By applying for the same, 
at the company’s offices, New York City, this catalogue will be 
sent to any one interested in telephone apparatus and construc- 
tion work, and it will be found very interesting. 


Western Electrical Supply Co. 


The Western Electrical Supply Co., of St. Louis, Mo., have 
been mailing broadcast, throughout the entire United States, 
their new No. 18 Catalogue, devoted exclusively to house goods 
and telephone supplies, and will be pleased to mail a copy of 
this catalogue to any one in the electrical or telephone business, 
who may have been omitted from their list, upon request of the 
parties wishing a copy. They illustrate many new and attrac- 
tive electrical devices of interest, making it a valuable addition to 
the files of any one using this line of supplies. 


JOHN T. LISTER, of Cleveland, an old Brush man and arc 
lamp inventor, claims to have a system for the commercial ex- 
traction of the earth’s latent electricity. 


. 
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The Central Electric Co.’s Catalogue. 


As an indication of the appreciation with which the trade re- 
gards the Twentieth Century catalogue, issued by the Central 
Electric Company, who are daily in receipt of testimonials, the 
following are regarded by the Central Electric Company as com- 
pensatory: “We hereby acknowledge the receipt of your grand 
general catalogue and discount sheet. Please accept our thanks 
for same, and when in need of any material we will send in our 
order.” 

Another runs: “We beg to acknowledge receipt of the copy of 
your new catalogue, and wish to compliment you on this very 
elegant publication. It is a credit to your firm, and we hope 
will be the means of largely increasing your business. It cer- 
tainly will prove of great value to all purchasers of electrical 
supplies, as it seems to be nearer perfect than anything in this 
line heretofore published.” 


SPRAGUE ELECTRIC CO., 20: Broad street, New York 
City, have issued a special beautiful calendar which will occupy 
a prominent position in any office lucky enough to receive it. It 
is as much a framed picture as a calendar. They have also is- 
sued a most valuable pocketbook calendar, with data, writing 
spaces, etc., which is equally welcomed by all recipients. 


THE H. T. PAISTE CO., of Philadelphia, are issuing to the 
electrical trade, a very artistic calendar for 1899. Many of our 
readers will recall a calendar which this firm distributed several 
years ago, illustrating a girl putting up her hair (A Switch?) 
Their 1899 subject is “Good Night,” by Grust, and is a beautiful 
reproduction of the lights and shadows which make this painting 
famous. It is sent upon receipt of 4 cents in stamps to cover ex- 
pense in mailing. 
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Westinghouse Apparatus for the Paris Metro- 
politan Road. 


The Westinghouse Electric & Manufacturing Company got 
word last week that its newly organized French Westinghouse 
Company has got the contract for the electrical equipment of the 
Paris Metropolitan Railway. The apparatus will be made at the 
company’s works at Havre, formerly the Heilmann locomotive 
works. The contract is one of the largest recently given out for 
electrical work in Europe. 


Ritter Soldering Iron Attachment. 


The very simple patented device is very often of more value 
to the users and the originator than a complicated piece of ap- 
paratus. The Ritter Soldering Iron Attachment is an example 
of the value of a ‘“‘very simple device.” As the name partly in- 
dicates, it is a small soldering iron tip designed to be attached 
to the burner of an ordinary gasoline blow torch. The tip may 
be attached or removed instantly with an ordinary screw driver, 
and is capable of doing all of the work of an ordinary soldering 
iron. It has the advantage of being light and convenient to 
carry around, and of being always hot and ready for use as long 
as the torch is burning. 

The Electric Appliance Company is introducing this spe- 
cialty, and state that they have no difficulty in selling one or 
more to every construction man to whom it is shown. 


Burhorn & Granger. 


This firm having found their old quarters inadequate to handle 
their increasing business, have removed to the White Building, 
Nos. 95 and 97 Liberty street, New York. They will continue to 
represent, as they have in the past, the following manufacturers: 
Stearns Mfg. Co., Erie, Pa.; Harrisburg Mfg. and Boiler Cox 
Philadelphia Engineering Works; Union Iron Works, Erie, Pa.; 
American Fire Engine Co., Seneca Falls, N. Y. Messrs. Bur- 
horn & Granger extend to their friends and all intending pur- 
chasers a cordial invitation to visit their new offices. 
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Western Telephone Construction Co. 


In order to complete the negotiations for purchasing a manu- 
facturing plant near this city, J. E. Keelyn, president of the 
Western Telephone Construction Company, of Chicago, was in 
Pittsburg yesterday, says the Pittsburg “Press” of Jan. 3. The 
proposed building will cost $150,000, and $5,000 will be added for 
improvements, and within three months it is expected that the 
plant will be in operation. The number of men to be employed 
will be about 500. 

The Western Telephone Construction Company is an inde- 
pendent concern, with headquarters at Chicago, and is consid- 
ered one of the largest in the country. It is the object to estab- 
lish the main office in Pittsburg, and, while the factory now 
operating in Chicago will be kept going at its full capacity, the 
Pittsburg factory will be the largest, and the future additions and 
extensions will be made in this city because of the cheapness of 
the fuel and many other advantages afforded. It is the intention 
of the company to manufacture at least $1,000,000 worth of tele- 
phone apparatus in Pittsburg this year. 


Large Order for Boilers. 


The Babcock & Wilcox Co. have taken from Westing- 
house, Church, Kerr & Co. the largest stationary boiler or- 
der that has ever been placed. The boilers are for the power 
plant which the Westinghouse Electric Co. have contracted to 
build for the Third Avenue Railroad Company, at 218th street 
and Harlem River, and which is to be constructed by Westing- 
house, Church, Kerr & Co. The order covers sixty Babcock & 
Wilcox forged steel type boilers of 520 h. p. each, or an aggre- 
gate of 31,200 h. p. The boilers are to be capable of carrying 
200 pounds steam pressure. They will supply steam for com- 
pound condensing engines of 64,000 nominal horse power in the 
aggregate. The power house was illustrated in The Electrical 
Engineer of January 5. The boilers will be double-decked. 


The Zeco Lamp of the Ziegler Electric Co. 


O NE of the leading novelties recently placed upon the market 
for electric lighting purposes is the ‘‘Zeco” are lamp of the 
Ziegler Electric Co., of Boston, and now being sold in 
large quantities by themselves and their agents, such as Stanley 
& Patterson, New York; the Central Electric Co., Chicago, ete. 
This lamp is of the enclosed type now so universally popular, 
and is made in a variety of styles, each of which has been 
worked out with great care. It is not offered as anything radi- 
cally new, but as the latest and most perfect thing in its line. 

A word gor two as to the details will be of interest, while the 
cuts herewith, from Fig. 1 to Fig. 9, show the lamp in all its 
variations. All of the exposed parts are nickel-plated, and the 
coils are wound with a special water and fireproof wire. The 
clutch is a special feature of the lamp and is composed of — 
four knurled rollers, V-shaped, each on an arbor, self-adjustable 


ployed, the current being conducted direct to the carbon by eight 
brush contacts of bronze. On the direct-current lamp is a simple 
adjustment in the resistance to take up any variation in voltage, — 
and further adjustment is accomplished by three loops cutting 
out sections of the solenoid winding. The lamp may be regu- 
lated to pass from three to six amperes, as desired, giving pro- 
portionate candle power. The same simplicity has been carried — 
out in the design of the alternating current lamp. By a peculiar 
construction of the reactance coil, the hitherto objectionable fea- 
tures of undue heat and noise are claimed to have been entirely 
eliminated. 

The alternating lamp is designed for operation direct upon a 
secondary circuit of from 100 to 125 volts. It will burn for about 80 
hours with one pair of carbons requiring four and one-half am- 
peres and 75 volts at the arc. The lamp may be used on circuits 
of either 7,200 or 16,000 alternations per minute. The direct- 
current lamp is furnished for use on circuits of 110 to 120 and 
220 to 240 volts. 

It will be readily seen from the cuts that the lamp is of simple 
and substantial construction, easily taken apart and as readily 
reassembled. The process of trimming is very quickly gone 
through. After the globe is lowered, the lower carbon holder is 
removed by the loosening of a hand set screw at the bottom, and 
the stub is thrown away. Two turns of the corrugated nut which 
secures the inner globe allows it to be removed for cleaning. 
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The upper carbon meantime has dropped to a catch or stop. It replaced, the outer globe is raised into position and the lamp is 
is removed and fitted into place as the lower carbon. The new _ ready to be switched on 


_Lamp with 
Globe Lowered. 
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Mechanism of Alter- Lamp with Globe Type B. Mechanism of Lamp with 
nating Current Lamp. and Casing Lowered. Direct Current Lamp. ‘ Globe Lowered. 
FIGS. 1 TO 9—TYPES AND MECHANISM OF THE ZECO ARC LAMP. 
upper carbon is introduced and is softly pressed up into its hold- The carbons used are % by 12, and a life of 150 hours is ob- 


ang sheath. The inner globe and lower carbon holder are now tainable, but it is better to trim a little oftener. The 220 volt 
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lamp burns singly, takes 24% amperes at 170 volts, and will run 
175 hours. 


Ferracute Sheet Metal Machinery. 


The Ferracute Machine Company, of Bridgeton, N. J., manu- 
facture a full line of presses, dies and other sheet-metal ma- 
chinery, and for some years past have given their special atten- 
tion to the electrical business, and have gotten up patterns for 
several presses for cutting out armature discs, and notching 
them automatically. They have also paid special attention to 
a line of heavy punching presses, and embossing presses for 
making various instruments, and drawing presses for producing 
gong bells, shells, cups and other deep work. 

They are shipping their goods to nearly all of the electrical fac- 
tories in this country, and have sent many outfits abroad. Their 
business has increased so rapidly that they have had to add new 
buildings from time to time, and they are now running full- 
handed in their new shops, and have recently placed a number 
of new machines and a new engine in order to give them suf- 
ficient power. 

They are constantlly watching the development of the 
electrical trade, and keeping pace with it in a supply of the ma- 
chines necessary. They have special facilities in their die shops 
for producing tools for various electrical apparatus. They have 
just issued a colored poster for general distribution, and have 
commenced work on a new catalogue which will illustrate and 
describe over 300 different sizes and kinds of precses. 
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C&G PEL ECERIC CO mt have ‘hayeunowed their Philadelphia office 
from 633 Arch street to much larger and more attractive quar- 
ters at 45 North Seventh street, where the local manager, Mr. 
William Myers, will be glad to welcome the friends and custom- 
ers of the company, and attend to inquiries for all their power 
and lighting apparatus. 

A LITTLE FIRE. Fire broke out early, Jan. 11, at 1026 and 
1028 Filbert street, Philadelphia, consuming nearly all of the 
sixth floor which was occupied by Charles Wirt, manufacturer 
of rheostats and brushes, and F. D. Hazelton & Co., makers of 
switches and switchboards; doing also considerable damage to 
the fifth, fourth and third floors occupied by the Electric Pro- 
tection Co., Charles Wirt and William T. Pringle. Parts of 
Mr. Wirt’s products were made outside this building, therefore 
no interruption will occur in filling orders. The parties located 
below the sixth floor are in full operation again. 

MR. S. B. WAY has resigned his position as construction en- 
gineer for the Electric Storage Battery Co., of Philadelphia, to 
accept the position of chief electrician for the Imperial Heat & 
Light Co., St. Louis, Mo. 


WESTERN ELECTRIC CO., of Chicago and New York, 
has recently issued Bulletin No. 12, T. B. L., descriptive of a 


tile bolt and lock, and also a screw bracket. 
much in demand. 


The two devices are 
If any of the readers of our paper have not 


received a copy of this Bulletin, one will be mailed to them upon 
application. 

CARBON CONSOLIDATION. The Chicago “Times” re- 
ports on authority that the preferred stock in the new National 
Carbon Company has been issued with one share of common 


om a bonus, and that $2,500,000 of the preferred has been disposed 
fe) 
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MR, W. S. ECKERT, who for some time past has been con- 
nected with John A. Roebling’s Sons Company, and the Bi- 
Metallic Electric Transmission Company, has now joined the 
staff of the National Conduit and Cable Company, whose local 
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headquarters are in the “Times” Building. Mr. Eckert’s many 
friends wish him abundant success in his new departure. 
GENERAL ELECTRIC. The General Electric Company 


-has declared a dividend of 11 2-3 per cent. on its preferred stock, 


payable Jan. 31. 
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ESTON Electrical Instrument Go., 


“SY 3 114-120 William St., NEWARK, N.J., U.S.A. 


WESTON STANDARD 

PORTABLE DIRECT READING 
Voltmeters, Millivoltmeters, Voltammeters, 
Ammeters. Milliammeters, 
Ground Detectors and Circuit Testers, 
Ohmmeters, Portable Galvanometers. 


Our Portable Instruments are recognized as 
The Standard the world over. The Semi-Portable 
Laboratory Standards are still better. 


Our Station Voltmeters and Ammeters are un- 


surpassed in point of extreme accuracy and 
lowest consumption of energy. 


Mention THE ELECTRICAL ENGINEER when writing 
for catalogues. 


WESTON STANDARD PORTABLE DIRECT 
READING AMMETER 


THIS WATER WHEEL GOVERNOR 


Regulates the Turbines used on Electric Railway Load in 
the Niagara Falls Hydraulic Power and Manufacturing 
Company’s Plant. 


We build Governors adapted to all makes of Water 
Wheels, working under all conditions. 


70,000 HORSE POWER IN USE. 


We Guarantee the best Speed Regulation which 
can be obtained under any conditions. 


cares LOMBARD 
WATER-WHEEL GOVERNOR 4 ed ae 
COMPANY, a nen pep = 
61 HAMPSHIRE STREET, = || ae 
BOSTON, MASS. — — 


For Alternating or 
Direct Current 


DIREGT CONNECTED CHURCH ORGAN BLOW 


Wrvrite for Circular No. 2OO1 


THE EMERSON ELECTRIC MFC. CO., ST. LOUIS. MO. 


GOLD STREET CAR HEATING CO., 


Frankfort and Cliff Sts., NEW YORK CITY. 658 Rookery, CHICAGO, ILL. 


We are now constructing and selling the most Improved Electric Heaters on the 
market.—Our heaters combine the highest efficiency with the greatest ecoonomy.—They 
are the acme of simplicity. We guarantee their durability—acknowledged everywhere 
to be without equal. 


Electrical Expert =~ 
Patent Solicitor. 


ROOM 177, NEW YORK CITY. 


‘MES BUILDING, 


HERMAN C. WOLTERECK, 


SOLICITOR OF PATENTS. 


Registered No. 731. 
Consulting Expert for Electro Chemical Processes 
Complete Laboratory for Experimental Work. 


25 Whitehall St., New York. 


WEATHERPROOP WIRE. 


—«*. AGENCIES: @— 


WESTERN ELECTRIC CO., New York. 
ELECTRIC APPLIANCE €O., Chicago. 
PETTINGELL ANDREWS (0., Boston. 
ELECTRICAL ENGINEERING €O., Minneapolis. 
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. 
THE BRADFORD BELTING (CO., Cincinnati. 


Phillips Insulated Wire Go., 


Office and Factory: PAWTUCKET, R. -. 


123 Liberty St., NEW YORK. 


MANUFACTURERS OF 


ELECTRIC GAS LIGHTING) _ 
SPECIALTIES. 


: i The Bartholdi Automatic, 


Frictional Machines, Rhumkorff 
Coils, Multiple or ‘‘ Jump Spark”’ 
Burners, Dynamo Gas Lighting 
Torches,-Electric Attachments for 
Incandescent Lights. : 
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KXIN 


AUTOMATIG MOTOR RHEOSTATS 


WARD LEONARD ELECTRIC CO. 
Bronxville, N. Y., U. S. A. 


WILLIAM SMITH HORRY, 


ELECTRICIAN and ENCINEER, 
Designer of Electrical Machinery. 
Union Carbide Works, Niagara Falls, N. Y. 


“ American 


99 Storage 
Cells are 


Send for descriptive 


the best. 
7 ABSOLUTELY NON-INFRINGING. 
circular. PROTECTION GUARANTEED. 


AMERICAN BATTERY CO.. 
Est’ p 1889 172 So. Clinton St., Chicago, III. 


Henry C. Townsend, Formerly Principal Examiner, 
Electrical Division, U, S. Patent Office. 
Desert H. Decker, Late Assistant Examiner, 
Electrical Division, U. S. Patent Office. 


TOWNSEND & DECKER, 
Solicitors of U. S. and Foreign Patents, 


Expert opinions upon the 5 BEEKMAN ST. 
scope and validity of patents. (Temple Court). New York. 


William H. Bryan, M. E., 
H. H. Humphrey, M. S., 


MECHANICAL AND ELECTRICAL ENGINEERS; 
Consultations, Reports, Estimates, Plans, Specifica- 
tions, Superintendence, Tests, Purchasing. Designe- 
of Central Stations a Specialty. 

Turner Building, St. Louis. 


SHEAFF & JAASTAD, 
Mechanical and Electrical Engineer, 


Plans and specifications for and superintendnnce of 
Electric Power and Lighting Plants a specialty. 


85 Water St., BOSTON, MASS. 


C. S. KNOWLES 
HARD RUBBER ROD, TUBE, 


TURNED AND MOULDED WOBK 


GET OUR PRICES. 
NEW YORK BOSTON. 


DYER, EDMONDS & DYER, 


PATENTS... 


NEW YORK CITY. 


31 Nassau Street, - 


hex Ame aff my potent > ofeding 
wor, Goh for Fa and forssan Coumlvieds, 
Batmourts for Whe a dee 


RESISTANCE RODS 
of graphite. New process. Complete with metal 
terminals. Cheap and accurate. Resistance 50 to 
5,000 ohms, Size and capacity as required by user 
Thousands in use by largest telephone companies 


E. W. JEWELL, 
521 Wabash Avenue - 


J. G. WHITE & COMPANY, 


INCORPORATED. 
ENGINEERS, CONTRACTORS. 


29 BROADWAY, NEW YORK, N.Y. 
EQUITABLE PLDG., BALTIMORE. 


Chicago, 
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~~. Wanted, For Sale and Bargains. ~~ 


BARGAINS IN TRANSFORMERS 


5-light, type C, 1,000—50 
10-light, type C, 1,000—50 
20-light, type C, 1,000—50 volt ... 
20-light, type B, 1,000—50 volt ... 
30-light, type C, 1,000—50 volt 
30-light, type BE, 1 000— 50 volt . 
4U0-light, type C, 1, '000—50 volt ... 


volt 
volt . 


Westing- 


= 


6 c.p. strictly high grade lamps 16c. each in barrel lots. 


BARGAINS IN DYNAMOS, ENGINES, ETC. 


DIRECT CURRENT DYNAMOS, ALTERNATING CURRENT DYNAMOS, ARC DYNAMOS, ENGINES, BOILERS, HEATERS, 
PUMPS. This apparatus has been removed from our own Central Stations to make room for larger units. 
and can guarantee it to be in thoroughly good operative condition. Write us for Price List No. 26. 


CHICAGO EDISON COMPANY, 


60-light, type B, 1, 000—50 volt ...$21.00 
80-light, type H, 1,000—50 volt ... 28.00 
125-light, type E) 1, 000—100 volt... 45.00 
10-light, type E, 2;000 to 50 volt.. 4:00 
20-light, type BH, 2,000 to 50 volt.. 7.00 
30-light, type H, 2,000 to 50 volt.. 9.00 
40-light, type EB, 1,000—50 volt ... 12.00 


All kinds of supplies at ruling market prices. 


{39 Adams Street, Chicago 


We therefore know its history 


THE ELECTRICAL TRADING CO., 
B 326 Dearborn St., Chicago. 


C. H. Johnson, Mgr. 


60-light, yess . 2,000 to 50 volt. .$18.00 
60-light, L & P type, 1,000—100— 

50 volt 
200-light, eae & VP type. 1,000—100— 

50 Vv 


250- ight, P type (indoor), 


000--100—50 volt 75.00 


Highest a prices paid for second-hand transformers. 


REPAIRS FOR ALL MACHINES 


ACKNOWLEDGED LEADING BUILDERS OF COMMUTATORS. 


PENNSYLVANIA RAILWAY SUPPLY COMPANY, 


PROMPTNESS. 


Q 


d0OO¢ 


OOOOL 


NN 
O® 


Oo 


Chica 


LMPOHDOOHHHOOOOOOOOOOO OOOO OHOHOOHOH 
Armatures, Fields and Transformers 
Re-Wound. Duplicate Armatures made. 
Expert Electrical Testing. 


SECOND HAND APPARATUS BOUGHT AND SOLD. 


go Armature Go., 


14 AND 16 NO. CANAL STREET, CHICAGO. ; 


PITTSBURGH, PENNA. 


DOOOGKODL DOS DPPOOCOHOOOD 


WANTED 


FOR SPOT CASH. 


OLD INCANDESCENT LAMP BASES 


WITH OR WITHOUT PLATINUM. 


FREIGHT PatD AND HiGHEST PRICES GUARANTEED. 


GEO. F. SCHWALM, = 


HARRISON, N. J. 


BARGAINS. 


Second-hand Dynamos, Motors, Arc 


Lamps, Transformers. 


REPAIRING 


Armatures, Commutators, Fields, Arc 
Lamps and Transformers. 


CASS & AARON CO., 


141 S. CLINTON ST., CHICAGO. 


REWINDING. 


SELL 


wWwE BUY, 


AND EXCHANGE. 


POSITION WANTED. 


A graduate electrical and mechanical engineer 
with ten years’ engineering and. business experi- 
ence desires a position with manufacturer or con- 
tractor either in office or construction work. Ad- 


dress 
K. ‘KT. D., 


Care The Electrical Engineer, 
120 Liberty Street, New York. 


LS 


U. S. ENGINEER OFFICE, (LEX 


Jan. 17, 1899.—Sealed bids, in triplicate, for -elec- 
tric light installation in Gun and Mortar Batteries 
at Fort Point, Galveston, Texas, will be received 
until 2 p. m. Feb. 17, 1899, and then publicly 
opened. For information apply to C. S, RICHE, 
Capt., Engrs. 


GALVESTON, 


RELIABILITY. 


WANTED. 
Old Belts or Scraps 
No matter what size or condition. 
We clean and repair belts. Write 
for particulars. 
LEATHER PRESERVER MFG. CORP., 
29 W. Monroe St., CHIC\GO, ILLS. 


Motor Starting Rheostats 
Motor Regulating Rheostats 
Dynamo Field Rheostats 
Theatre Dimmers, Special Rheostats. 


[ron Clad Resistance Co. 
WESTFIELD, N. J., U.S. A. 


PATENT FOR SALE. 


Something New, 
Novel and Practical. 


Whalen’s Insulating Device ree re-insulating 
electrical wires with a preservative paint without 
removing wire from poles. 

Will sell Patent for United States, 


Address, 


JOHN B. WHALEN, 


Sycamore, Ill. 


WANTED. 


The services of a ee a who is 
petent to make LINE DRAWINGS {oF books 
catalogues, etc. State age, name of last employer, 
pompenaehon, and. submit sample of work. Ad- 
ress 


Ss. Ss. Seo 


e The Electrical Engineer, 
120 Titer Street, New York City. 


January 19, 1899. | 
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CK FOR IMMEDIATE DELIVERY. 
110 Volt Dynamos. Alternators. 1 50-light 2000 c. p. Standard. L .10.' “ FishersoM. P: 
1 50 20000 “ Brush, No. 2 15 “ Eddy.’ 
1 gn Eicon, 1 350- light T T.-H., A 18. 7%, iP ape eae 
i dison. 1 400 © TH Tron Clad. 1 50 “ 2000 “ Excelsi iis bob: Mics ioctl 
1 BS “ —_E. & C., Multipolar. 1 500 *“* Standard, 380 K. W. SOE ve BOW, . P. T.-H. 
1 90 “ Westinghouse. 1 500 “ Bain. 2 50 “ 2000 “* THe M D i 3p Ay TH. 
1 140 “ Ft. Wayne Jenney. 1 500 * NY estinghouse, No. Sell Garces RP Lt os - penee: 
? 300 “ agy. a Electric. i 600 “ Weedocs h Ws Siphase 6 65 “ 2000 “ Brush, No “8 1 30 ‘+ Rockion Rei 
. estin fe “ “ ea “ 
1 250 “ Thomson-Houston. toothed armature. 10e a pVestern Elec) 1100 Eddy, M. P. 
2 270 “ General Electric, direct 3 650 “ T.-H., A 35. 
connected to Case engine. 3 750 “ Westinghouse, 8714 K. W. 110 Volt Motors. 500 Volt Mot 
1 er General Electric, M. P. 3 750 “ Westinghouse, self oilers. 2 34 H. P. Sprague. oie. 
1 # Amer. Eng. Co., M. P. 1 900 “ Westinghouse, 45 K. W. 1 a enney 1 1 H., P. Westinghouse. 
4 350 “Edison, 20 K. W. toothed armature. 1 3 eC, Multipolar. 1 1 “ Eddy. 
1 425 United States. 11000 “* Westinghouse, 2-phase, 1 7% ‘ Westinghouse. Te 2 “ Crocker-Wheeler 
2 480 “ Brush. toothed armature, 50 K. W. 210. * Eddy. 1 3 | *'Jenney, , 
1 540 Edison, 30 K. W. 2 1300-light Slattery. ib Ap: “Western Electric. 1 4 mt dison. 
1 800 Rockford. 3 1500 “ Westinghouse, 75 K. W. 1 20 ‘““ General Electric, M. P. 1 5 “Wood. 
1 1000 “ ES a0 1 5 “Westinghouse 
11000 ‘“* Edison, 60 Ww. 1 5 “* Detroit. i 
21500 “* Edison, 100 x W. eek: “ -H. 
1 1% ‘Commercial. 
220 Voit Dynamos. a 78 a Ee C, Aad 
1 7 K. W. E. & C. Multipolar. Pies tern ultipolar. 
1 8%” Fisher, M. P. 2 0 HP. - Bday. 
l “ ison Arce : 1 25 4s “ H.. D 10. 
1 15 « TH. Dynamos : a i$ eae 1 15 re Maile. 
1 20 ite a al 1 20-light 1200 c. p. Excelsior. 1 26 “Amer. Eng. Co. 4 M. P. " He «Gard. 
itll TE ES pra e 2000 “Excelsior, 1 35 H.P. Edison, 30 K. fuope* ae ood. 15 K. Ww. 
i mer. Eng. Co, M. P. 1 99 “ 92000 “ Western Elec. 1 50 “ — Rockford. « Commercial. 
1 25 Rockford. 1 20 “* 2000 “ Brush. 1 75 “ enney. 1 22 E. & C., Multipolar. 
175.“ Eddy, M. P. 1 25 “ 2000 “ T.H 1 75  “ “Edison, 60 K. W. Par Rockford. 
e2hio ss 1200.08. = Fort Wayne 2 125 “* Edison, 100 K. W i Be “ & C., Multipolar. 
500 VoltGenerators. og. song VS Go at a Stee ae Jenne fa 
Pe ee, BB BS eM gape al 
fe ommercia se ee rush. 4, H. P. Hawkeye. ternatin 
118 “ E &G, Multipolar, 2 85 “ 200 “ T-H,.L.D.21 1° * Cec. oote: 
bee DG Rockford. 1 40 “ 2000 “ Western Elec. 1 3 “ _E. & C., Multipolar. 1 J’. P. Stanley, ge eh eh 
Ria eae General Electric, direct 2 45 “* 1200 ‘“ T.-H., M 12. 1 4 ** Edison. 2 Stanley, 2-phase. 
connected. 4 45 *“ 1200 ‘* Brush, No. 7. 1 6 ‘* Bernard. 6 3 “Westinghouse, 2-phase. 
1 30K. W. Jenney 1 50 “ 1200 “ T.-H, L. D. 1 %% “ E. & C., Multipolar. 1 20 s Gen. Elec., Monocyclic. 
2100. “ dison, No. 32. 12. 1 10 “Belding. 1 30 a 
1150 “ Westinghouse, M. P. 1 50 “ 1200 ‘“* Standard. 1 10 “© Eddy. 1 50 He “ ss a 


Large lot of TRANSFORMERS Of standard makes, also ARC LAMPS. All kinds of INSTRUMENTS, METERS, SWITCHES, 
WIRE, SUPPLIES. Send for our monthly BARGAIN SHEET, giving complete list with NET PRICES. 


CHAS. E.G@REGORY COW PARTY. 
60-62-64 So. Clinton St., CHICACO. 


¢ Kor any Purpose 


Ror any System 


FOR ANY PRICE 


Series Enclosed Arc Lamps ALTERNATE CURRENT Constant Potential Arc Lamps 
DIRECT CURRENT Incandescent Lamps 
ENGINEERING COMPANY, CLEVELAND, OHIO 


DYNAMOS 
LAMPS 


Open Arc Lamps 
THE PELTON 


il peiiety Dem A, SOOmvatts capacity. 
2p ein My cee OOMWalts capaciiy. 
1 IT. H. tpye E., 2,500 watts capacity. 
All the above being wound for 1,040 volts primary, 


I 37% k. w., 1,000 volt Westinghouse Generator, complete with 
Exciter and Switchboard Instruments. 

1 Standard 2-cylinder Packard Vacuum Pump. 

20 Double Mercury Vacuum Pumps, with iron frames. 

1 Weston Direct-reading Voltmeter, 0 to 600 volts. 

I Queen Voltmeter, 0 to 135 volts. 

1 Cardew Voltmeter, 0 to 150 volts. 


50 and 104 
volts secondary. 

1 Elkhart, tooth type, 6,000 watts capacity, 
50 to 100 and 60 to 120 volts secondary. 

t Elkhart, tooth type, 6,000 watts capacity, 1,000 volts primary, 
two sets of leads, 60 to 120 volts each. 

1 Westinghouse, 6,000 watts capacity, 1,040 volts primary, 62 
and 124 volts secondary. 


1,000 volts primary, 


Also the following Transformers: 


6 T. H. type F., 1,500 watts capacity. 
1 T. H. type F., 2,500 watts capacity. 


All of the above material is in good, operative condition, and will be sold very low for cash. 


Address ** S&S MI’TH °?, 


Care The Electrical Engineer, 120 Liberty St., New York, N. Y. 
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ROUGHT 


LONG DISTANCE TELEPHONE. 
WESTERN UNION and POSTAL TELEGRAPH WIBES. 


TRON BRIDGE 


F. M. WYANT Treas. and Gen’! Manager 


THE ELECTRICAL ENGINEER. 


MPANY Iron and Steel Bridges, 
i! Girders, Turn-Tables, 
Buildings and koofs. 


CANTON. OHIO. 


[Vol. XXVII. No. 559. 


REWINDING-REPAIRING 


We have a perfectly equipped Repair Shop and Expert 


Work Guaranteed... 
(ke NG 


aBt) 
lA 


Workmen. 


Le 
VAMLKER-KIN 
Vir 


In the assembled form carried in stock for all Standard Railway 


Motors. We refill all kinds of Commutators. 


JUST READY. 
eH % 


Armature Windings of Electric Machines, 


By H. PF. PARSHALL, 


Member American Institute Electrical Engineers, Member Institution Electrical Engineers, 
.at Britain, Member American Society of Mechanica) Engineers, etc. 


And H. M. HOBART, S. B. 


One Handsome Quarto Volume; 140 Full-page Plates; 
65 Jables, and 165 Pages of Descriptive Letter-Press, 


Price, $7.50. 


Sent postage free to any address on receipt of price by 


THE EKLECTRICAL HNGINEER. 


THE MILLER-KNOBLOCK COPIPANY. 


SOUTH BEND, 


INDIANA, 


120 Liberty St., New York. 


Contracting % Designing 
Consulting Testing 


Manufacturers’ Agents for 


Machinery and Station Supplies 


THE PELTON ENGINEERING CO. 


CLEVELAND, OHIO 


When writing Advertisers kindly mentioa 
THE BLECTRICAL ENGINEER... . 
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ELECTRIC LIGHT. 


OWENTON, KY.—J. M. Riley, of Owenton, 
and W. E. Arnold, of Dayton, O., contemplate the 
erection of an electric light plant. 

BELLEVUE, PA.—The Pennsylvania Light, 
Heat and Power Co. has asked for a franchise to 
operate a plant. The plant will be built on the 
Ohio River front. ) 

CAMILLUS, N. Y.—The Globe Milling Co. pro- 
poses to put in electric lights at its mill. The 
plant may be used for street and commercial light- 
ing. 

FAIRFIELD, CONN.—F. W. Siebert, Edward 
W. Shedd and C. Siebert will ask the Legislature 
for a charter to furnish light and water to South- 
port and Fairfield. 

CAMPTON VILLAGE, N. H., has decided to 
put in electric lights. 

MILBROOK, N. Y.—The Milbrook Gas and 
Electric Co. has been incorporated; capital, $15,- 
000. 

WABASH, IND.—Information as to a big com- 

bination of electric light plants in a dozen North- 
ern Indiana cities has been given out here. The 
project includes the transfer to one company, with 
$1,000,000 capital, of all property and franchises 
of the companies combining. Options amounting 
to nearly $500,000 have been secured on the sys- 
tems. Another $500,000 will be expended in pro- 
viding for electricity for power on a large scale. 
In addition to leading stockholders of local com- 
panies the company will include P. J. Sorg, mill- 
ionaire tobacco man, Middletown, O.; Fletcher 
Heath, Hamilton, O., and banking interests at In- 
dianapolis and New York. 
_ ROCKFORD, O.—The Rockford Electric Light- 
ing Co. has been formed; capital, $6,000; C. S. 
Mauk, A. G. Stewart, D. C. Kuder, F. M. Kirby, 
J. D. Wagers, W. T. Palmer. 


CLARENDON, ARK.—The Clarendon Light 
and Heat Co. has been incorporated; capital, $6,- 


000; J. W. B. Robinson, president; H. B. Bate- 
man, vice-president; J. T. Jones, secretary and 
treasurer. 


NEW ORLEANS, LA.—The Crescent City 
Electric Co. has been formed; to build and oper- 
ate a plant, the wires to be underground; presi- 
dent, oseph H. De Grange, president Canal & 
Claiborne Railroad Co.: secretary and treasurer, 
Sidney H. March, of the Dock Commission; gen- 
eral manager, J. B. Craven. 


SHERIDAN, IND.—The Sheridan Light and 
Water Co. has ben formed; capital, $9,500; C. S. 
Knight, M. L. Polhamus. 

WHATCOM, WIS.—The new 
plant has been put in operation. 


electric light 
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Our NEW IMPROVED BATTERY keeps the 


) American Electric Vehicle Co. 


IN THE LEAD — PIONEERS ALWAYS 


Send for Catalogue 
of Carriages 


1545 Michigan Avenue 
Chicago, U. S, A. 


8 


Ca WC Wa KK” WE —~ WCC_LX® WIE 


RUDOLPH GIES 


162-164 West 27th Street, 


Importer of superior quality, patented DYNAMO 
BRUSHES, manutactured ot chemically pure Copper 
Wire. Manufacturer also of ‘*Giese’’ Cast Steel 


Spring Wire. 
New York. 


WATSESSING, N. J.—The Sprague Electric 
Company, of Watsessing, with capital of $5,000,- 
000, has been licensed in Illinois for $2,000. 

PATERSON, N. J.—It is reported here that the 
local plant of the Edison Electric Illuminating 
Company has been sold to the United Gas Im- 
provement Company. It is said that the price 
paid was $110 a share of stock of the electric light 
company. 

ORANGE, N. J.—A_scheme is on foot where- 
by the city of Orange, N. J., will erect a combina- 
tion electric light plant and pumping station_to 
furnish light and water for the municipality. The 
Common Council has received bids for a $50,000 
pumping station to be built at Campbell’s Pond, on 
Orange Mountain, but the new scheme, which is 
proposed by Alderman John L. Davis, may defer 
the awarding of the contracts, and the combina- 
tion plant be built. 


ELECTRIC RAILWAYS. 


WASHINGTON, D. C.—Application has been 
made to the Commissioners by A. E. Randle, pres- 
ident of the Capital Railway Company, for a per- 
mit to open the streets for the purpose of install- 
ing the Brown underground system northward on 
Eleventh street to Lincoln Park. This proposed 
addition to the Capital Railway will give_a con- 
nection with the Metropolitan line at Lincoln 
Park. 


NEW YORK, N. Y.—A 5-cent fare will be put 
in force over the lines of the Third Avenue Rail- 
road and the companies they control. This will 
result in giving to the people of the upper Har- 
lem district and the Bronx a single fare from the 
City Hall to their homes. President Vreeland has 
promised to use his influence to have a 5-cent 
rate of fare established on all lines to the city lim- 
its of the Greater New York. 


LOS. ANGELES, CAL.—The electric railroad 
known as the Los Angeles and Pasadena Railroad 
Company, operating between Los Angeles and 
Altadena, has passed into the possession of the 
Southern Pacific Company, the purchase price 
being $1,000,000. C. P. Huntington, H. E. 
Huntington, A. Borel, Christian De Guigne and 
I. W. Hellman are named as the purchasers of 
the property. The road consists of about forty 
miles of track and extensive improvements will 
be made by the purchasers. 


DANBURY, N. Y.—An electric railroad is to 
be built between this city and Portchester, N. Y., 
a distancé of nearly thirty-five miles, during the 
coming season, if plans now under way are car- 
ried out. The line will shorten the distance be- 
tween Danbury and Ridgefield and New York. Ce- 


cil Campbell Higgins, a New York attorney, and 
Hiram 8B. Scott, of Ridgefield, are interested in 
the project. 

BIDDEFORD, ME.—A _ contract has been 
closed and executed with Isaac A. Walker & Son, 
contractors, of Philadelphia, Pa., to build, equi 
and a in operation early in the season of 189! 
the Saco River Electric R. R., from the Bidde- 
ford line to Bonny Eagle, in the town of Standish. 
of the company will be C. Ledyard Blair of New 

HOBOKEN, N. J.—The North Hudson County 
Railway Company, which, starting from the Ho- 
boken ferries controlled the surface roads tapping 
all the northern part of Hudson County, has 

assed under the control of the North jerseg 

treet Railway Company, and the chain of elec- 
tric railroads through the northern part of New 
Jersey is now practically complete. 


FINANCIAL. 


BOSTON, MASS.—The American Bell Tele- 
phone Company has just sold $3,000,000 4 per 
cent., 10-year debenture bonds, to R. L. Day & 
Co. and Estabrook & Co. The price is under- 
stood to have been 102.32. The above bonds are 
part of an issue of $10,000,000 debentures, -of 
which $5,000,000 were issued in June, bearing date 
of July 1, 1898, and running for 10 years. The 
sale of the above $3,000,000 bonds leaves but $2,- 
000,000 to be issued. It is believed that the fu- 
ture needs of the American Bell Telephone Com- 
pany will call for the issue of $10,000,000 bonds 
a year. The'company has not as yet disposed of 
1,500 shares of stock, which it is at liberty to 
sell by auction. 

DAYTON, O.—The Dayton, Springfield and 
Urbana Electric Railway Company has certified to 
the secretarv of State its intention to increase its 
stock fro m$10.000 to $75,000. 

NEW YORK, N. Y.—The Edison Electric II- 
luminating Company of New York has declared 
a quarterly dividend of 1% per cent., payable Feb- 
ruary 1 next. 


ALLEGHENY. PA.—The Allecheny 
council has awarded the contract for a new 250 
h. p. boiler and stoker for the Howard street 
pumpine station to William F. Patterson, of Erie, 
for $5.298. 


AKRON, O.—The property of the Akron Street 
Railway and Illuminating Co. has been apnraised 
by a board consisting of Will Christy. E. 5. Day 
and John B. Wright. The total valuation is $932,- 
689.62. The property is covered by a mortgage 
of $1.100.000. This action is preliminary to a sale 
of the plant, which is now in the hands of re- 
ceivers. 


—-— 4° 


See further, rage xciii.? 
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THE 
‘NEW STANDARD” 
TELEPHONES. 


T W Perfect- 


Working 
Tele- 


phones, pe 0O 


The first time that two Perfect- 
Working High Grade Instru- 
ments were ever sold at this 
price. These Telephones are 
Fully Guaranteed. 

HIGHLY FINISHED OAK CASES. 
ALL METAL PARTS NICKEL-PLATED. 

COAL GRAIN TRANSMITTERS. 
WATCH CASE RECEIVERS. 

Manufactured by 


The Russell Tomlinson Electric Co., 
41 Cortlandt Street, 


NEW YORK, U.S.A. 


These TWO TELEPHONES will be 
forwarded to any address upon receipt.of 
Five Do.vars, 


HET EI EwCaT RECALL JENGINE IER: 


STRONG, 
DuRABLE and 
PERFECT in 
Every Detrat. 


—— 


Write for 
Illustrated 
Catalogue. 


Sy 


os 


RELIABLE ELECTRIC MFG. CO., 
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WE STRIGTLY GUARANTEE 


all our goods they e 
are adapted to meet 
all requirements. 


Complete lines of 
instruments for in- 
ter-communicating 
systems. 


 QUR GRANULAR TRANSMITTER 


(Pat. June 14, 1898) used with all our instruments. 
Thoroughly tested before sh pping. Sold sepa 
rately for any system. 


SUPPLIES. 


TELEPHONE eerairina. 


RE-EQUIPPING 


Send for Illustrated ’98 Catalogue. 
Correspondence Solicited. Discount to the Trade. 


86 FOSTER STREET, 
WORCESTER, MASS. 


NOW READY. 


CATALOGUE No. 10. 


A New Pocket Battery Gauge, to retail $3.50, is now 
ready. 
Something New in Burglar Alarm Traps now ready. 
A lot of specialties we are now making can be purchased at the 
right price. 


PRY BATTER! 


WHE MESCQ, 


THE MESCO DRY BATTERY (better than ever). 


Prices to suit buyers who are using cheaper grades. 


Manhattan Electrical Supply Co. | 


32 CORTLANDT STREET, NEW YORK 


THE AMERICAN BELL TELEPHONE COMPANY. 


125 MILK STREET, BOSTON, MASS. 


| Dab Company owns Letters-Patent No. 463,569, granted to Emile Berliner November 17, 1891, for a 
combined telegraph and telephone, covering all forms of microphone transmitters or contact 


telephones. 


Largest 


IN 


TELEPHONE. 

FAYETTEVILLE, ARK.—Articles of incor- 
poration of the North Arkansas Telephone Com- 

any, of Fayetteville, have been filed with the 
DR ecrctaey of State: The incorporators are Mil- 
lard Berry, James W. Dupree, J. P. Dearer and 
~Walter.E. Berry. The capital stock is $25,000. 

NILES, MICH., will have a new independent 
telephone company in the near future, providing 
‘the Common Council will grant a franchise at the 
mext Council meeting: 


The Central Telephone J. 


Western Telephone Construction Co., 


250-254 S. CLINTON STREET, CHICAGO, ILL. 


Manufacturers of 


TELEPHONES AND SWITCHBOARDS EXCLUSIVELY 
THE UNITED STATES. | 


Company of Kalamazoo offers to put in the new 
system here, and gives Niles a long-distance serv- 
ice also. 

DES MOINES, IA.—The city of Des Moines 
has begun suit in the District Court against the 
Iowa (Bell) Telephone Company, to compel de- 
fendant to vacate the city streets of poles and 
wires, claiming that the franchise acquired by said 
company to do business in the city expired by 
limitation on July 14, 1896. 


Sec further page x xx. 
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UH 


TRANSMITTER. 


FINEST TALKER ON 


EARTH. 

Especially for Exchange and 
Long Distance Service. 

We manufacture Switchboards, 
all styles of Telephonesand every- 
? thing to equip an exchange. 

Send for illustrated Catalogue. 


KOKOMO TELEPHONE & 
ELECTRIC MFG. CO., 
Kokomo, Ind., U. S. A. 
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BEHIND THE SCENES 


ALL THE BEAUTIFUL ILLUSION 
_ SEEN FROM THE FRONT IS LOST. 
NOT SO WITH THE VICTOR 


EXPRESS SWITCHBOARD 


For it is as pleasant to look upon the back as 
the face. No confusion of wires running into 
the backs of jacks, and a special feature is the 
positive and reliable gravity drop; easy in ac- 
tion and in restoration. 


Hach subscriber has an individual ringing key. 
All parts are interchangeable and are easy of 
access, consequently no interference with the 
other parts or operation ensues. 


Built in panels of five drops and jacks mount- 
ed on hard rubber and invisibly wired; when 
assembled becomes a solid board. 


You'll Save Money on This Specialty. 


THE VICTOR TELEPHONE MFG. CO, 


166 to 174 S. Clinton St., CHICAGO. 


BACK VIEW, 8HOWING 
6 SECTIONS, DROPS AND JACKS. 


THE STROMBERG GARLSON 
veeen srw TELEPHONE MFG. CO. 


CHICAGO, U. $. A. 
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THE ONLY manufacturers selling a complete line of public exchange, 
Toll Line, Police, Fire Alarm, Street Railway, Express, Central Station and 
Intercommunicating Private plant Equipment fully protected by patent. We 
tespect all patent claims of others. SEND FOR CATALOG. 


6 ul i 
WHY 1s it that we are already crowded with orders?, 
ae 


BECAUSE the independent field has been waiting for jase such a 


Company as we are to Supply. their wants with High Grade Apparatus at. 
right prices, | Danes 


EUREKA | 
NOVEL, NEW, 
EXPRESS fed 
RAPID and 
SWITCH- Bah 
BOARD. 


LASTING. 
, a 


We have 

SPECIAL INDUCEMENTS 
to offer if you will 
write us. 


s 


EUREKA ELECTRIC CO., 
157-59 So. Canal St., CHICAGO, ILL. 


CORRESPONDENCE SOLICITED. 


Highest Award 


At Omaha Exposition 


Superior Celephone 
Apparatus 


is the worst 


The Penna Electric Co., 


Of MARIETTA, PA., 


No Matter What Others Say, We Kave the Documents. 


Could Get. 


Comment Unnecessary. 


Manufactured and Guaranteed by 


HEMINGRAY GLASS CO. 


COVINGTON, KY. 


Manufacturers of Glass Insulators for all purposes. 


FOR HIGH POTENTIAL POWER 
TRANSMISSION USE “PROVO TYPE” 
HIGH POTENTIAL INSULATOR. 


This Insulator was designed by V. G. 
Converse, E.E., for the Telluride Power 
Transmission Company of Provo, Utah. 
It has been in successful operation for 
more than a year at Mercur, Colorado, 
carrying a current of 40,000 volts. 


534 inches high; 7 inches wide. 


In writing to Advertisers please mention THE ELECTRICAL ENGINEER. 
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| EVERYTHING USED WITH TELEPHONES” 


UP-TO-DATE TELEPHONES 
at UP-TO-DATE PRICES 


AUTOMATIC Telephone 
Exchange System 


NO HELLO GIRL! NO WAITING ! 
STRICTLY PRIVATE ! 


A service that is quick and true. 

To carry on a conversation uwuninter- 
ruptedly. 

To avoid interference of voices and 
confusion of wires. 

To escape from the dependence upon 
the pleasure of central operator. 

The same speedy service by night as 


An ivesumedt that is safe and profit- 
able. 
USE THE NATIONAL 
AUTOMATIC TELEPHONE 


Send for Illustrated Circular Showing 
Instruments, 


National Automatic Telephone Co. 
Home Office, Salina, Kansas 


Factory and Office: 
71-75 W. Jackson Boulevard, CHICAGO, ILL. 


TELEPHONE BOOKS... 


webb’s, 

Poole’s, 

Hopkins’, 

Patented Telephony, ors 
Any Book Mailed to any Address on Receipt of the Price. 

THE ELECTRICAL ENGINEER. 


120 Liberty Street, New York. 


ee 2 AONES 


As Shown in Cut 


$7.25 Each. 


With Double Battery Box..... $7.75 each 
Short Distance Magneto Call 
lelephoneswer.giewier terran $5.00 each 


Battery Call Telephones...... $2.75 each 


ALL TELEPHONES HIGH GRADE AND 
FIRST CLASS IN EVERY RESPECT. 


Send for complete catalogue of 


BLECTRICAL SUPPLIES. 


te TELEPHONES 


Our Circulars and Illustrations explain in detail. Send for them. 


THE ALLEN-HUSSEY CO., 218 RANDOLPH ST.. 


CHICACO. 


Farr Telephone & Gons. Supply Co. 


(FENTRAL TELEPHONE 
and ELECTRIC CO. 


1t23 Pine St., ST. LOUIS, MO. 


HELLO: 


Who Leads in 
TELEPHONE 
W000 
SPECIALTIES ? 


Cabinet 
Manufacturing 
& Supply Co., 


= OHIO. 


WHOLESALE 
@ Telephones 
"and 

; 9 Magneto 
Bells. 


HAIGH 
GRADE. 


Magneto Bell No. 3. 


Magveto Bell No. !. 
No. 357 DEARBORN STREET, CHICAGO. 


AMERICAN ELECTRIC 
TELEPHONE COMPANY, 


171-173 So. Canal St., 
CHICAGO, 


The Largest Manufacturers of 


Telephones a 
Switchboards 


In the United States. 


ALL GOODS STRICTLY HIGH GRADE. 


Five Hundred Exchanges, Aggre- 
gating One Hundred Thousand 
Telephones in use. Four Years 
Service. 


ILL. 


No. 37.—Our Leader. 


Write for New Catalogue, showing 
ew Types and Prices. 
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ABusinessMansaid: 


“For economy’s sake | had 
done without the telephone 
service until lately. 1 had it 
put in less than a year ago. 


Now | would not give it up for 
Five Hundred Dollars a Year.” 


(He Pa's $90.) 


MESSAGE RATES make the cost of tele= 
phone service in NewYork very moderate. 


STANDARD EQUIPIIENT for all subscrib= 
ers, The rate varies with the amount 
of use. 


) NEW YORK TELEPHONE Co. 
15 Dey St., 952 Broadway, 115 W. 38th St. 


ANNUNGIATORS ano BELLS 


CATALOGUES AND PRICES ON APPLICATION. 


125 So. Second St., 


PARTRICK, GARTER & WILKINS, ericscccenia, pa. 


Moe Hart 


CONSULTING ELECTRICAL ENGINEER 
AND ADVISORY EXPERT 


On Central Station and Power Station 
Construction: Their Economical 
Operation and Testing. 


Sole Owner of the Herrick System of Electrical 
Inspection of Car Equipments. 


Tel. 2059 Cortlandt 120 Liberty Street 
Cable ‘‘Albeiteria’’ N. Y. CITY 


ELECTRIC RAILWAYS. 


NEWARK, N. J.—A month ago the South Or- 
ange Township Committee notified the North Jer- 
sey Traction Co. that unless better service was 
given on the Springfield avenue trolley line, between 
Irvington and Hilton, the franchise for the road 
would be revoked. An ordinance has now passed 
on first reading, and will be taken up for second 
reading next month, which has for its purpose 
the revocation of the franchise and the sale of 
the tracks and roadbed. 


CLEVELAND, O.—It is reported that an Eng- 
lish syndicate is negotiating for the purchase of 
both the Big and Little Consolidated Street Rail- 
ways, the two companies which control and oper. 
ate all the street railway lines in the city, both 
cable and electric, as well as all the suburban lines 
in and about Cleveland. The combined capitaliza- 
tion of the two companies is $24,300,000. It is es- 
timated that the entire street railway system can 
be purchased for about $35,000,000. 


_ PINE BLUFF, ARK., has at last triumphed in 
its long fight for an electric street railway. The 
movement, which has been headed by Mayor Bell, 
Col. Fordyce and Pine Bluff’s own business men, 
culminated in the organization of the company. 
The $35,000 bonus has been subscribed. A com- 
pany has been incorporated, with a capital of $300,- 
000, of which $175,000 has been subscribed. The 
following constitute the officers: Jeff Hicks, presi- 
dent; Thomas L. Chadbourne, vice-president, and 
H. H. Hunn, secretary and treasurer. 


SOUTHINGTON, CONN.—The petition to the 
next General Assembly to be made by the Meri- 
den, Southington & Compounce Tramway Co. is 
to increase the capital stock from $200,000 to $500,- 
000, and, to extend its lines from Southington to 
Plainville, also to Waterbury and to Cheshire and 
Mt. Carmel. _ The extension, if allowed, will make 
a complete circuit of about 80 miles in length. 


PONTIAC, MICH.—A special meeting has been 
held to consider the granting of a franchise to 
Messrs. Lau & Winters, of Detroit, for a line from 
Orion to this city. The Detroit & Pontiac line’s 
management is still clamoring for a third track 
on Saginaw street, and representatives of the 
Pontiac-Flint line are watching every move of the 
council with reference to the Hendries, ready to 
demand for themselves any concessions that may 
be made to them. The Hendries have offered to 
bear the expense of paving. the greater portion of 
Saginaw street in return for a franchise for a 
third track and the Orion line asks a third track 
for nothing in return. Representatives of a pro- 

osed line from Milford, Commerce and Four 
owns to this city were looking up opportunities 
for getting the necessary franchise from Rochester 
to this city. D. L. Davis, of this city, who is in- 
terested in property at Long Lake and Fenton, 
stands ready to ask a franchise for a road from 
Fenton to Pontiac and several other lines which 
have been talked of are apt to materialize upon 
very short notice. 


_ STATEN ISLAND, N. Y.—At the annual meet- 
ing of the Staten Island Midland Electric Railroad 
Co., ‘it was decided to reduce the number of di- 
rectors from nine to seven, and the following 
named were elected: Robert Wetherill, Richard 
Wetherill, A. G. Paine, M. M. Armstrong, H. T. 
Walter, M. J. Wightman and W. B. Rockwell. 
Richard Wetherill was elected president and gen- 
eral manager to succeed W. B. Rockwell, who re- 
cently_resigned. Warren Hampsch, who comes 
from Philadelphia, was appointed superintendent 
of the road to succeed Frank La Bar. 
DETROIT, MICH.—In response to requests 
from different quarters for certain extensions and 
improvements in the street railway service, con- 
tingent on a 30-year extension of all present fran- 
chises, Mr. Hutchins, vice-president of the Citi- 
zens’ Street Railway Co., on behalf of that com- 
pany and the other two street car companies, has 
submitted to the common council an ordinance 


drafted by the companies jointly. It provides for 
six-for-a-quarter tickets, with universal transfers 
between all lines, and extension of the hours for 
workingmen’s eight-for-a-quarter tickets, with sev- 
eral other features of lesser importance. 


TIFFIN, O.—The supreme court has rendered a 
decision in favor of the holders of mortgages 
against the old Tiffin Interurban Consolidated 
Electric Railway Co., and claims for labor and 
material, amounting to many thousands of dol- 
lars, are a dead loss. 


POTTSTOWN, PA.—The Montgomery & Ches- 
ter Electric Railway Co. has been formed, to con- 
struct and operate an electric railway from Potts- 
town to Phcenixville; authorized capital, $300,000; 
incorporators, W. H. Grebe, C. S. Jarvis, G. G. 
Fitler, D. S. Mann, Philadelphia; J. G. MacPher- 
son, Washington, D. C.; G. F. Wanger, Potts- 
town." 


HOOSICK, N. Y.—Rumor says there is to be 
an electric railroad built from Hoosick to Troy 
over the Macadam highway. 


PHILADELPHIA, PA.—The Pennsylvania 
Traction Co., which has been in the hands of a 
receiver for about two years, will soon be reor- 
ganized. The committee for that purpose con- 
sists of William B. Given, the present receiver: 
Samuel R. Shipley, president of the Provident 
Life and Trust Co., of Philadelphia; J. W. B. 
Bausman, president of the Farmers’ National 
Bank, of Lancaster, and John D. Skiles, president 
of the Fulton National Bank, also of Lancaster. 
It is the purpose to foreclose on the Pennsylvania 
Tiaction Co. this month. The new company will 
be known as the Conestoga Traction Co. Ever 
since the company was placed in the hands of a 
receiver efforts have been made to effect a reor- 
ganization, but capitalists held aloof to see what 
kind of a showing would be made under a re- 
ceivership. The report for this year shows a large 
increase in receipts and a decrease of 7 per cent. 
in operating expenses, and to this favorable show- 
ing is due the apparent success of the reorganiza- 
tion. 


DAYTON, O.—Surveys have been completed for 
the recently incorporated Dayton & Xenia Trac- 
tion Co. The road is to be 16 miles long, and 
will connect Dayton and Xenia, via Alpha and 
Trebeins. J. M. Wilson, chief engineer, Dayton. 


RUTLAND, VT.—A franchise has been granted 
to the Lake Durand Power and Traction Co. to 
build a railroad 25 miles long from Lake Durand 
to Brandon, Pittsford and Rutland. E. D. Black- 
well, Montpelier, Vt., is interested. 


WASHINGTON, D, C.—The Washington Sub- 
urban Electric Railway began running its cars 
on the completed part of the line Dec. 25. 


OTTAWA, ONT.—Application will be made at 
the next session of Parliament for power to build 
and operate by steam and electricity, a railway 
from Ottawa, by way of Kingsmere to Meachs 
Lake, Quebec; to construct branches to Hogs 
Back, Graham’s Bay, Aylmer and Hull; to con- 
struct a railway, foot passenger and vehicular 
bridge across the Ottawa River in the township of 
Nepean to the township of Hull, at the Remoux 
Rapids, and to collect tolls. 


ELECIFRIC LIGHT. 


NEW ORLEANS, LA.—The Merchants’ Elec- 
tric Light and Power Co. has set to work in ear- 
nest for the speedy establishment and inaugura- 
tion of its service. It has contracted with\the 
Western Electric Co., of Chicago, for the erection 
and construction of the entire plant. The officers 
of the Merchants’ Electric Light and Power Co. 
are: M. Ber, fee Joseph Simon, vice-presi- 
dent; C. D. Crandall, A. McEwen, Julian Cohn, 
E. H. McFall and E. W. Goldschmidt, board of 
directors. Mr.'Goldschmidt is the secretary-treas- 
urer of the company, and he will'also be its gen- 
eral manager. 


BIG RAPIDS, MICH.—The W. E. Douley 
Electric Light and Power Co. has been formed, to- 
supply electricity for light, heat and power; sub- 
scribed capital, $40,000; incorporators, W. E. Dou- 
ley, J. S. Douley, D. M. Martindale, Chicago, IIl.;. 
J. W. Morton, W. I. Trott, Big Rapids. . 


NEW YORK, N. Y.—The Manhattan Lighting. 
Co. has been incorporated at Albany, with a capi- 
tal of $250,000. According to its charter, it is go- 
ing to provide heat and electricity for all purposes- 
to which these commodities can be put to use. The 
territory in which its operation is confined to are 
the counties of New York and Westchester. The 
directors are Henry D. Brenner, H. E. Bowen and 
Henry P. Keith. 


CAPE MAY, N. J.—The city council lately paid 
to ex-Mayor Joseph Q. Williams, receiver of the 
Franklin Electric Light Co., about $1,600, which 
he claimed as due for street lights. This, the offi- 
cers of the Electric Light Co. claim, should have 
been paid to them. U. S. Marshal Alcut has. 
served upon the city officials a summons to defend’ 
an action for $4,000 damages for paying the bill to- 
the receiver. The company is the plaintiff. 

TRENTON, N. J.—The Standard Automatic 
Lighting Co. has been formed; principal office, 
East Orange; to erect lighting plants; capital, 
$100,000; incorporators, Edmund K. Sargeant, Jr., 


Joseph Stretch, East Orange, N. J.; R. T.: Stout, 
Asbury Park, N. J. 
HATTIESBURG, MISS.—The Hattiesburg 


Electric Light and Mfg. Co., incorporated with a 
capital stock of $19,000, will operate an electric 
light plant and a planing mill. ~ .< ads 

NEW IBERIA, LA.—The city council at its 
last meeting voted to have the owner of the Se pa 
ent electric light plant select a 10,000 light dyna- 
mo which the council proposes to purchase and 
to sell to him on the installment plan, taking $50 
worth of light every month in part payment of the- 
bili until the dynamo is’ paid for. 


PHILADELPHIA, PA.—In asking for bids to: 
furnish electric lights in the Park, the Park Com- 
mission will require the contractor to lay 2,000: 
feet of conduit in each park, the same to become 
the property of the Park. This system will be 
pursued each year hereafter until all the wires- 
are buried. 


WILLIAMSBURG, KY.—The Williamsburg 
electric light plant will soon be in operation. a 

Harkness, owner and manager of the plant, ex-- 
pects to have lights almost immediately. 

ALLEGHENY, PA.—A. M. Voight, represent- 
ing the Pennsylvania Light, Heat and Fire Co., of 
Allegheny, has asked that.a franchise be given 
his company to furnish light, heat and fire in the 
borough. He offered to pay the borough 2 per 
cent. of the gross receipts. The company has. 
been organized to utilize the waste electric power 
of the United Traction Co., for lighting, heating 
and cooking purposes. 

MEDINA, N. Y.—The electric lighting plant of 
A. L. Swett has been formally accepted. 

SAYVILLE, N. Y.—A representative of the 
General Electric Co. has been in Sayville, confer-- 
ring’ with Robert Nunns respecting the establish-. 
ment of an electric light plant in Sayville. 

LAWTON, MICH.—The Council has awarded! 
the contract for furnishing the machinery for the 
proposed plant to the General Electric Company, 
Schenectady, N. Y.. and to the Wray-Austin Ma-. 
chinery Company. Detroit, Mich. The equipment: 
will cost about $5,000, the building not included. 


EAST CHICAGO. IND.—The East Chicago. 
Lieht and Power Co. has been formed, capital 


$15,000, by George W. Wilson, H. N. Haley, M. 
L. Pike. 
FINANCIAL. 
CHATTANOOGA, TENN.—The Chattanooga: 


Electric Railway Co., in which several Nashville 
capitalists are interested, has filed mortgages with 
the County Register to the amount of $625, 

in favor of the Marvland Trust Co. This is sim- 
ply the refunding of the road’s debt at a better 
rate of interest, the amount being 5 per cent., 
per cent. being the rate under the old bonds. 


PROVIDENCE, R. I.—The United Traction & 


Electric Co., of Providence, has declared the usual’ . 


dividend of three-quarters of 1 per cent. The: 
transfer hooks will be closed from the 21st inst. 
to the 4th proximo, inclusive. The gross earnings. 
of the road for October were $153,245, as com- 
pared with $144.427 for the corresponding month: 
last vear. a gain of $8,818. 


NEW VORK, N. Y.—President Coffin, of the: 


General Flectric Co., has issued a circular to stock- _ 


holders. in which he states that the recently de- 
clared dividend of $17.50 ‘fequals the unpaid ac- 
cumulative dividends upon the preferred stock for: 


the 18 months heginning July 1, 1894, and ending: 


Dec. 31. 1895.’ 
See further nage xxxii. 
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VICTOR TURBINE WATER WHEEL 


UPRIGHT OR HORIZONTAL. 


The attention of ELECTRIC COMPANIES is called to this CELEBRATED WATER WHEEL as particularly adapted to their use, on account of itm 
remarkably steady Motion, high Speed and great Efficiency, and large Capacity, for its diameter, being double the Power of most wheels of 
same diameter. Itis used by a number of the leading electric companies with great satisfaction. Ip the economical use of water it is without an equal, producing; 
the highest per cent. of useful effect guaranteed. 


SEND FOR CATALOGUE AND PARTICULARS. 


THE STILWELL-BIERCE & SMITH-VAILE CO., - - - DAYTON, OHIO, U. S. A: 


OOF OF+OF+O4OF4OF+ 0404040404 04040 40+04040404+0+0O+0O404+0+0O+O+O 


?:McCORMICK 
TURBINES 


Estimates furnished for complete Power Plants, and 
results guaranteed. State your requirements and send 
for Catalogue. 


S. MORCAN SMITH COMPANY 
YORK, PA. 


OFOFOFOFOFOFOFOFOFOFOVOVOFHO 


“Modern Methods” 
*Link-Belt Carrier” 


These two books illustrate and 
describe our Ae eee 


ELEVATING and CONVEYING Machinery 


O4O4+O4+O4+O4+O4+O4+O+ 


The first treats of our general 
line, for handling any material, 
whether loose, boxed, barreled, 
baled or bagged; while the 
second is devoted exclusively 
to the ‘‘LInK-BELT”’ Carrier, 


O+© 


which is designed for 


Carrying COAL and ASHES 


in Power Houses, Gas Houses, 
Coal Yards, Etc. epi ds 


r Give exclusive attention to the development and utiiza- 
ndpeared wiethone cap Per eyern ec penene Gane G ALS Either or Both Books sent on request. 
A 


n experience of more than fifteen years, involving 
both the theory and practice of hydraulic engineering as 


lates t devel tin its widest f ap- 
WATER WHEEL fistence ee ie eee ia cctomers SWE | J LINK-BELT ENGINEERING CO. 
He ada WHEELSNOW RUNNING, aggregating some 


700 Nicetown 49 Dey St. 


ELECTRIC POWER TRANSMISSION. 
Pelton Wheels afford the most reliable and efficient PHILADELPHIA NEW YORK CITY 
__ agg ie power for such service, and are running the majority of 


stations of this character in the United States, us well as 


, ’ _ most foreign countries. 
Highest efficiency and absolute regulation guaranteed under the most extreme variations of load 


senate St: «. PELTON WATER WHEEL COMPANY, w.sitexcrt « 
aves Grane— 
i} Gompany,| [ptiLpING 
ate ei QUR CATALOGUE 


pee eg Coma tre Pee Sey OF THREE HUNDRED PAGES ILLUSTRAT 


HIGH PRESSURE ING AND DESCRIBING A LARGE NUMBER OP 


BRIDGES Designed and 
GATE $i V i A a8 BUILDINGS bone case 
PIPE A GS. AND ROOFS _ ite sot cour 


OF+O4OF4O+O+O+O4O4O404+0+04+0404 


plication. 


Complete Piping Equipments Cut and THE BERLIN IRON BRIDGE CO. 


Fitted ready for Erection. EAST BERLIN, CONN. 
Over Twenty Large Power Houses 
Equipped complete during the past 
year. All giving perfect satisfaction. 


THE PHOTO-ENGRAVING CO., 


ES: 
BRANCH HOUSES Of 9 to 15 Murray St., New York. 


EW YORK PHILADELPHIA OMAHA 4 bp - 
anda CITY LOS ANGELES Make a Specialty of Producing Fine Half Tone and 
ST, PAUL SIOUX CITY } Relief Printing Cuts. Catalogues, Circulars, Etec., 


PORTLAND, ORE, SAN FRANCISCO | Printed in an Artistic Manner, 
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ALTERNATING CURRENTS 


Being Volume II of 


the Text-Book on Elec- 


AND ALTERNATING CUR- 
RENT MACHINERY oss 


tro-Magnetism and the 
Construction of Dyna- 


} mos, 


By Dugald C. Jackson, [1. E. 


[Vol. XXVII. No. 559. 


By FREDERICK BEDELL, Ph.D. 


Professor of Electrical Engineering in the University of Wisconsin. 


AND 


John Price Jackson, M. E. 


Cloth. 


8vo. 


Professor of Electrical Engineering in the Pennsylvania State College. 


Cloth. 


J2mo. 


Price, $3.50, net. 


pp. ix t+ 46. 


Assistant Professor of Physics in Cornell University. 


Price $3.25, net. 
250 Illustrations. 


The work is interesting and instructive, the style is very clear, and the 


various theories impartially examined, some good experimental diagrams 
are given, also useful information on testing transformers. 


This book is in use in many of the best institutions of learning through- 


out the country, and is recommended by a large number of prominent 


electrical engineers. 
Sent on receipt of price by 


THE ELECTRICAL ENGINEER, 


{20 Liberty Street, : - 


ELECTRIC LIGHT. 


GREENUP, KY.—The Greenup Light Com- 
any, recently incorporated with a capital stock 
of $5,000, has purchased the plant now in opera- 
tion. 

PRESCOTT, ONT.—James Fowler, of Arn- 
prior, Ona., has asked for an electric franchise. 


BIG RAPIDS, MICH.—The W. E. Doule 
Electric Light & Power Company has been formed, 
with a capital stock of $40,000, fully subscribed, 
to eupPly electricity for light, heat and power, by 
W. E. Douley, J. S. Douley, D. M. Martindale, 
Chicago, Ill.; J. W. Morton, W. I. Trott, Big 
Rapids. 

PHILADELPHIA, PA.—It is reported that a 
$25,000,000 corporation was being organized in 
this city to combine the electric lighting com- 
panies in Camden, Atlantic City, Elberon, N. J., 
and in Delaware, Montgomery and Chester coun- 
ties. It was stated that the first three named 

laces had been secured, likewise Bristol and 

averford, and that negotiations were pending 
with the Citizens’ Electric Light Company of 
Delaware County and the companies in Chester 
and West Chester. The interests said to be rep- 
resented in the formation of the new corporation 
are those allied with the Dolan-Widener-Elkins 
combination, including W. J. Latta, David Martin, 
Chris Magee and several others. The par value 
of the stock will be $50 and of the 500,000 shares 
to be issued, it is said 100,000 will go as a bonus 
to the stockholders of the Pennsylvania Manufac- 
turing, Light & Power Company, all of whom are 
Philadelphians. 

DETROIT, MICH.—The Detroit Drydock Com- 
pany has just completed the construction of a pri- 
vate electric light plant at its Wyandotte yards. 
The system has proved entirely satisfactory. The 
plant has a capacity of 1,200 thirty-two candle- 
power incandescent lamps and 20 arc lights. It 
was put in at a cost of about $2,000. 

CLOQUET, MINN.—At a regular meeting of 
the City Council the application of F. McCor- 
mick, of Duluth, for a franchise for erecting an 
electric light plant at Cloquet was laid on the 
table for further consideration. Mr. McCormick 
says he has $10,000 capital, and will furnish in- 
candescent lights for 30 or 35 cents each and light 
the city with arc lights for something a little less 
than $100 per month. 

HAYWARDS, CAL.—The beginning of a plan 
to build plants to supply light for Haywards and 
the surrounding country was made when Edwin 
L. Fish secured a lease of the Haywards Electric 
Light Company’s plant, with the option of buying 
it at the expiration of the lease. Fish is also the 
lessee of the San Leandro Gas & Electric Light 
Works. The two companies will be opérated in 
conjunction. An extension of the service will be 
made to furnish light for San Lorenzo, San Le- 
andro, the County Infirmary reservation and the 
main roads of the section. 


TOLEDO, O.—The Board of Aldermen have 
taken up the matter of municipal ownership of an 
electric lighting plant. The present contract ex- 
pires in 1900, and an effort will be made to have 
the city own a plant by that time. 


ASBURY PARK, N. J.—The Cuban Electric 
Company has been formed at Asbury Park to 
manufacture electricity for light, heat and power. 
Capital, $1,000.000. Incorporators: Wm. R. S. 
Melvin, Fast Orange, N. J.: G. K. B. Wade, No. 
1. East Forty-second street: Herbert A. Howell, 
No. 350 West Twentv-second street: Henrv K. 
Davis. No. 524 Eaet 164th street, New York Citv; 
AY A. Fuller, No. 455 Halsey street, Brook- 
yn. 


Sent on receipt of price by 


The Electrical Engineer, 


NEW YORK. 


ELECTRIC POWER. 


LOS ANGELES, CAL.—The Elizabeth Lake 
Water & Power Company has been formed by S. 
R. Thorpe, W. H. McCoy, P. C. Kennedy, C. C. 
Wright, H. L. Flast. 

CASCADE CITY, B. C.—Work has been begun 
on the proposed power plant on the Kettle River 
cascades. About 20,000 h. p. will be developed. 
A dam 400 feet and 35 feet high will be built. 
The Dominion Mining & Deve eee Agency, 
Ltd., London, England, and C. K. Millbourne, 
Civil Engineer, Nelson, B. C., may be addressed. 

CAMDEN, N. J.—The Electric Power De- 
velopment Company has beer incorporated in 
New Jersey, with a capital stock of $500,000, to 
manufacture and supply electricity to municipal- 
ities. The principal office will be in Camden. 

ST. ANTHONY FALLS, MINN.—The St. An- 
thony Falls Water Power Company has awarded 
the contract for completing the equipment of the 
power-house at the lower dam to the General Elec- 
tric Company of New York. The improvements 
will probably be finished by July 1. e contract 
will call for an expenditure of about $100,000. 


EASTON, PA.—The Easton Power Company 
has been reorganized. Arrangements have’ been 
completed for the reconstruction of the old build- 
ings and the erection of new ones in the South 
Side for the manufacture of electrical current on a 
large scale. The contracts for the turbine wheels 
and for the machinery necessary for the opera- 
tion of the plant were given out Jan. 14. The 
officers and directors of the company are: Presi- 
dent, T. A. H. Hay, of Easton; vice-president and 
treasurer, Arthur E. Childs, of Boston; secretary, 
W. O. Hay; general manager and assistant secre- 
tary, Alfred Clarke. 


FINANCIAL. 


WAITSFIELD, MASS.—This town has voted 
to issue $19,000 in bonds to aid in the construc- 
tion of the proposed Mad River Valley Electric 
Railway, from Montpelier to Warren, via Middle- 
sex, Moretown and Waitsfield, a distance of about 
26 miles. F. C. bein t Burlington, Vt., is 
eigen V. K. Nash, Ch. Engr., Woonsocket, 


CHICAGO, ILL.—The Northwestern Elevated 
R. R. Co. of this city has closed loans for $4,500,- 
000, whereby it will be enabled to resume work 
on its proposed elevated system. The directors 
of the company will be C. Ledyard Blair, of New 
York; Edward L. Brewster, Clarence Bucking- 
ham, Bryan Lathrop and D. H. Louderback, of 
Chicago; W. W. Miller, of New York, and John 
C. Welling, of Chicago. 

DAYTON, O.—The Executive Committee of 
the Dayton Traction Company has announced that 
ae directors have ordered a payment of $1.75 per 
share, 

LAKE PROVIDENCE, MD.—The city has 
voted affirmatively in the proposed issuance of 
$7,500 in bonds to buy an electric-lighting and 
water-supply system and for other purposes. 

TUSKEGEE, ALA.—The Legislature 
water-works and electric light bonds. 


MEDWAY, MASS.—The Medway Electric 
Light and Power Co. has applied to the State 
Commissioners for permission to issue stock to the 
amount of $15,000 for plant, the generation and 
sale of electric light and power. 


OREGON, MO.—Bonds for $3,000 have been 
soe pee the improvement of the electric lighting 
plant. 


has 


120 Liberty Street, 


NEW YORK. 


ELECTRIC RAILWAYS. 


TERRE HAUTE, IND.—Forbes Holton, of the 
Union Glass Works; M. R. Williams, Manager of 
Strawboard Trust plants, of Anderson, Ind., and 
Crawford Fairbanks, of Terre Haute, have formed 
a company for the purpose of building an electric 
railway from Terre Haute to Charleston, via Mat- 
toon, Ill. The line will be joined to the Indiana 
system by_a line from Indianapolis to the Terre 

aut via Green Castle and Brazil. 


STONYCREEK MILLS, PA.—Davis Bros., of 
Reading, Pa., have about completed preliminary 
surveys for an electric railway from this place to 
Friedensburg, a distance of 6 miles.- a, Hy 


i 

PONTIAC, MICH.—The Township Board of © 
Rochester has granted a franchise to John Winters 
and .O. H. Lau, of Detroit, for an electric rail- 
road to this city, to make connections with the 
proposed line to Orion, of which the above named — 
are the promoters. <A line will also be run from 
Detroit to Rochester if present indications ma- 
terialize. The Rochester line will connect with 
the Orion-Pontiac line about one and a half miles 
south of Ball Mountain. 


MILWAUKEE, WIS.—The offer of the Mil-— 
waukee Electric Railway & Light Company to 
ay the city $2,450,000 to settle the franchise dif- 
ferences has been rejected by the Common Coun- 
cil. ahd 
CARLISLE, PA.—A special meeting of Coun- 
cil was held to take action on the trolley ordi- 
nance, the ten days’ time granted -for the accept- 
ance or rejection of the new ordinance having 
passed by unheeded. Council decided to enforce 
its stand that the operations of the company’s 
cars upon the streets of Carlisle should be pro- 
hibited at once, and instructions weer given the 
Borough Attorney to begin injunction proceed- 


ings. 

HACKENSACK, N. J.—Senator William John- 
son, receiver of the Union Traction Company, has — 
been ordered by the Court of Chancery to sell the 
roadbed, cars, fixtures, buildings and everythin 
else belonging to that company in Hudson an 
Bergen counties. The railroad is in operation 
from North Arlington to Woodridge, a distance — 
of eight miles. The company had secured a right 
of way as far north as Hackerisack, but owing to 
the demand of this town for $50,000 for right of 
way, which the company could not pay, it went 
into a receiver’s hands. The Metropolitan Trust 
Company is the complainant in the foreclosure — 
suit. It is understood that at least four competit- 
ors will bid at the sale on Jan. 27. 


DAYTON, O.—The Troy, Tippecanoe, & Day- 
ton Electric Railway Company has purchased — 
5,000 ties, and is preparing to begin building 
the line between those cities. The road_will run 
parallel with the C., H. & D. as far as Colesville, — 
where it crosses to the east and reaches Dayton 
via West Charleston and Phoneville. q 


FLINT, MICH.—The Common Council] has 
granted W. E. Avery, of Detroit, and Dan L. 
Davis, of Pontiac, a 30-year franchise for a city — 
electric street railway system to be operated ‘in 
connection with a road to be built to Long Lake. — 
Work is to begin March 1 next, and cars are to © 
be running in the city and to the lake by is 
15. The franchise provides for a guarantee bond 
of $5,000. ; ‘ 

NEW ROCHELLE, N. Y.—The Union Electrie 
Railway has begun the operation of its line 
through this village. 

MACUNGIE, PA.—An extension of the trol 
line from Emaus to this borough, a distance of 3 
miles, is projected. Hugh E. Crilly, Allentown, 
Pa., is said to be the promoter. 


t 
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News of New Things: 


The Campbell Surface—Contact —Closed—Conduit System. 
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Its Points of Merit: 


A water-proof, dust-proof conduit resting on top of the ties. 

One free-running trolley to each car. 

Low cost of installation; low cost of maintenance; ease of access for re- 
pairs that are few and far between. 

Perfect service under all fair conditions and better service than at present 
under worst conditions. 

Extreme simplicity in construction. 
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Points of Superiority: 


Absolutely no magnetic switches to get out of order and cause trouble. 

No magnets or delicate apparatus buried in the ground in vaults and re- 
quiring constant attention and inspection. 

All necessary inspection done at car house. 

Absolutely perfect contact by trolley at all times, no “make and break,” 
no depending on the perfect working of innumerable separate switches for 
even the most ordinary service--in this most important point of perfect 

_ transmission of the current from a buried conductor to motor on car 
the Campbell System excels all others. This one fact is worth a ton of 
talk. The magnetic-switch systems are necessarily complex and costly—the 
Campbell System is at the other extreme—simple and inexpensive, Magnetic- 
switch systems are too delicate in construction to stand continued hard 
service—the Campbell System is solid, heavy and substantial. 

This is enough talk—call on or write us and we will furnish you positive 
facts substantiating all our claims. 

Working model on exhibition at our New York office—large in= 
stallation under way—foreign and American contracts under 
consideration. 
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CAMPBELL ELECTRIC TOWANDA, 


Greenwich Street, 


tev" TRACTION COMPANY, 
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REAGHEAD ENGINEERING CO. hel 
Ree a CINCINNATI, O. , EUR GF BIG At 
goes Manufacturers of Arc Lamp Specialties, ) PURPOSES 
; \ Trolley Line Material, PLAIN OR 


Creaghead Mast Arms, . bak i Creaghead Flexible Brackets EBONIZED. 
f y STYLES, FOR WOOD OR IRON POLES. “@) INQUIRIES SOLICITED, — ™ Sse ¢ , : A 
ae , : : MONSON-BURMAH SLATE G8., Portland, Maine, 


ROEBLING 


SOUTHWARK FOUNDRY & MACHINE CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


REFINED AUTOMATIC CUT-OFF ENGINES THOUSANDS OF TONS 
OF 


FOR ELECTRIC LIGHTING AND POWER SERVICE. 


Our Porter-Allen Engines of horizontal and vertical type, simple compound, 
triple and quadruple expansion, in sizes up to 2,500 economical horse-power, EU EL. 


are running in various central station and isolated electric plants throughout NOW WASTED BY BAD FIRING 


re (cath ee SOLICITED. Can be Saved 


Hl LUABLE BOOKS. BY THE USE OF THE 
ee GAS-COMPOSIMETER 
The Destruction of Steam Boilers : CAO CU) See 


Being a practical treatise on the deterioration of WHICH 


steam boilers, from the effects of incrustation and 
INDICATES AND RECORDS 


corrosion, with simple methods for preventing the 


sty Ti tiarede. Prica an cout, eg me Continuously the Percentage of 
Refrigeration and Ice Making and Re- CARBON DIOXIDE 
frigerating Machinery : IN THE 
Bei ical i th tion, ope- 
Being 9 practise Nenarlog ee tees CHIMNEY GAS 
Machinery, by W. H. WaxkeEMAN. Pamphlet, 6 x 9, IT MAKES AN 
fully illustrated. Numerous valuable tables, etc. 
Price 25 Cents. AUTOCGRAPHIC RECORD 
p Th peas ca pris rea C = OF THE CONDITION OF THE 
yo : 5 roe 
MOTORS ETC. 5 figints |, "Ar Anette a sn coe FIRE. 
bik : WE INVITE CORRESPONDENCE. 
STERBERG & SUTTON. wax ovrenonnc, ==. 1 WJEHLING, QTEINBART & C0., LTO 
C FRANK SUTTON, E. E. ) 9 CT 
onsulting Engineers and Electrical Experts, 
POWER TRANSMISSION, LIGHTING Tele. 732 Broad. 42 Fourth Street, Carlstadt, W. J. 
and RAILWAY WORK. Bowling Green Bidg., 11 Broadway,N. Y. 


CONSULTING ELECTRICAL 

A, L. McRAE, ENGINEER. sum, Some 
Estimates, Plans, Specifications, ~ | 
Examinations, Reports, Tests. 4 


306 Oriel Building. ST .LOUIS, MO. 
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“Westinghouse 


GAS ENGINES We make then, eins design 
FOR POWER has been thoroughly tested, 


and is known to be all that is 
desired. 
Most simple, most economical and most satis- 
factory. Send for our new catalogue. 


Church, Kerr & Co., Engineers. 
Machine Co., Manufacturers. 
Works at Pittsburg, Pa., and Chicago, Ill. 


Westinghouse 


OFFICES: 
New York, Boston. Chicago Pittsburg. Detroit. Philadelphia. 


ELECTRIC MINE 
PUMPS te supetior to any 


other method of 
pumping. Electricity is so con- 
veniently transmitted as to make 
it ideal for mine purposes. 
) Westinghouse mis. co. 
Pittsburg, Pa. 
And all principal cities in the U. 8. and Canada. 


Westinghouse Electric Co., Ltd., 32 Victoria St., 
ondon, Eng. 


abe | : The kind that produce real light 
e economically and continue the 
IN CAN DESCEN ae good work the fongest possible 


time. 


LAMPS -. Sawyer-Man Electric Co. 


Allegheny, Pa.’ 


and all principal supply houses. 


Westinghouse 
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for drawing materials. We carry 
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Q WE ARE HEADQUARTERS the largest and most complete y 
line of Engineers’ and Draftsmen’s supplies in the U. S. Our goods are of standard a, 
Equality. meee bear our trade-mark and are warranted by us. Our descriptive cata- /) 

logue contains much valuable information. Mailed free to any address. a ie a a4 
KBUFRFEL & ESSER CO. _ 
127 Fulton Street, = = = = = = - NEWVWY YORK. 

708 Locust St., St. Louis. 


i BRANCHES: 111 Madison St., Chicago. iS. 
SOD DOD COLO DODODOOOD 


THE C. & G. COOPER CO 


L>DSODOKS 
fea 


he 
= “ 


Ae MOUNT VERNON, OHIO. oo 
| hy. iN Manufacturers of — ral 


Heavy Duty Corliss Engines for Street Railways, Electric Lighting, 

Factories, and General Manufacturing Purposes, Heavy Special 
Castings, Fly Wheels, Condensers for Large Plants, Steel = 

Boilers, Smoke Stacks. Make aspecialty of furnishing 4 

complete Steam Plants of the largest capacity. — ot 

ie 


estabished ea. The G, & G. COOPER CO., Mt. Vernon, Oh 


ROL | DROP COMMUTATOR BARS. 
| HAVE STOOD THE TEST or Tim 


'y 
1c 


Forest City ELectRic 
-CLEVELAND O.. 


What Montauk Multiphase Cable I 


+ \. i +3 - 
a M, 9 2 vs 
It is a cable constructed for use in ‘ 


> 


+ DIVISIONAL INSULATION. 

ALL COPPER CONDUCTOR. 

NSULATION BETWEEN CONDUCTORS 
SOPPER CONDUCTOR TINNED 


~ Fusible Core running throughout the cable is im- 
mediately short-circuited on any interruption by 
Fire or Thief, by Accident or Intention. ; 


Cathe 
SSS 

CLL 

SESS 


OPPER CONDUCTOR 


COPPER CONDUCTOR PARTLY TINNED, 


Ss 


a _ is superior to and differs from ordina 

Aicanipnt wer wes coneuey ons. now in use, inasmuch as every infinitesi 

part of the cable is alive to dangerous heat or flame and capable of giving automatic warning to any point desired. a 
AS A BURGLAR ALARM it cannot be disturbed or cut without giving instantaneous warning. Ae a 

IT IS THE, ONLY FIRE-DE TECTIVE CABLE IN THE WORLD. Renee a iaoa Compa 

Every infinitesimal part is a thermostat and a watchman. Montauk Multiphase Cable never sleeps, never fails. Montaul 

Multiphase Cables are small, neat, and very flexible, and are perfectly insulated. They are furnished in “Damp-Proof” oS 

“Water-Proof’ construction and of any desired color, reeled or coiled in any length wanted. Their conductors are all stan¢ 
ardized to equal carrying capacity. Samples and descriptive matter mailed on application. Workings of cable demon 

at our office. : ot ee 


™ 


MONTAUK [ULTIPHASE CABLE CO., BROADWAY, NEW YORE 
The Insulating Supply Parts. Special Work. 


SADDLE STAPLE. aa 


ELECTRICAL CONSTRUCTION _ 
AND REPAIRS. ; 


LINING~ 
UNDER 


SHOULDER. 


For Bell-Wiring, Gas-Lighting, 
Telephone, Fire and Burglar Alarm, Railroad 
and Telegraph Work. 


Prevents short-circuiting and does away 
with use of tape under staples. No special 
tools required. All sizes between those shown 
in cuts. Wholesale price-list and other in- 
formation. Address, 


Estimates furnished on all electrical wor 


67 Liberty Street, BROOKLYN, | 


A + ++ 
‘Steel Dynamos and Motors, 
35) 50, 100, 200, 300 and 50 
machines, 34, 1, 2, 3, 5, 10, TS, 
50h. p. motors. State what y 
and get our prices before orde 
The HOBERT Electric Mfg. 
Troy, Ohio. tie 


THE INSULATING SADDLE STAPLE CO., 


BROCKTON, MASS., U. S. A. 


PURE-ROLLED. . - 


. ZINC PLATES 


For Batteries and all Electrical and Mechanical 


KLEIN’ 
Connectors’s, Linemen’s 
and Construction Tools 

Catalogue Free... "Send for one 

MATHIAS KLEIN & SON, 

87-89 W. Van Buren St., . Chicago, His. 


Purposes. Special Shapes and Sizes Cut to Order. 


-NAMO ; ' 
Manufacturers, BELTING ST. LOUIS, MO. = 
f * ote Pes, , ey - 
S&S IE. PHILLIPS & SONS, SOUTH HANOVER; MASS. 1115 Tinerty St. 164SummerSt. 129 No. Third, 
Boston Office, 107 Summer Street. New York, N.Y. Boston, Mass. Philadelphia, ! 
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lectrical Engineer 


A WEEKLY REVIEW OF THEORETICAL AND APPLIED ELECTRICITY. 


(Copyright 1899, by Tam ELecTRIcaL ENGINEER, 120 Liberty Street, New York.) 
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Poe DEES ee ire i Hii bene Zane sean Mice Riese. 


HITE COR 
Our name is a guarantee of High PAR A. Pe i nA 
Quality, Reasonable Prices, , ‘ 
Prompt Service and Polite At- WITE p ARAN ice 
tention. 1 
& U d 10th Street eee eee eae 
nion an reets. | WIRES & / TAPE. 
IATARE Han HARD FIBRE C0, WILMINGTON, DEL. CABLES Ee 
For Aerial, & Bot 
CONDUIT & GABLE COMPANY | Seazerixeare | INBIARA 
Undergrouad 
Manufacturers and Patentees of Use. RUBBER & 
Paper Insulated Cables and Wrought-Iron > 
Cement-Lined Pipes for Underground Subways | Telephone and INSULATED 
73.000,000 d b 
i of Mites of Our Cables in Use in United Sinlok Canna 3 od the BriGae Goe sy coal ie WIR E GU., 
L Main Oflice, Times Building, N.Y. Branches, regime ape Mass. | @ Specialty. Jonesboro, Ind, 


NCANDESCENT 
.LAMPS.. 


ALL VOLTAGES. 
® ® ALL CANDLE POWERS. 
ALL BASES. 


WRITE US FOR PRICES. eee” 


 GRIMSHAW WHITE CORE WIRES -- 


White Core Wires, Raven Black Core Wires, Competition Line Wires, Grimshaw and Competition Tapes and Splicing Compoune, 
eee MANUFACTURED BY 


NEW YORK INSULATED WIRE COMPANY, 


rtlandt St., New York. CHICAGO: BOSTON: SAN FRANCISCO: 
Re onto BRANCHES: 3. 


320 Dearborn St. 134 Congress St. 71 Flood Bldg. 


THE STANDARD |NATIONAL INDIA RUBBER C0. 
Beince AND CABLES 


For RUBBER INSULATION. 
Okonite Wires, 
Spec at Submarine, Line and Inside 
2 Construction. 


Rubber Covered 


Okonite Tape, 
Manson Tape. 


CANDEE WEATHERPROOF 


WIRES. 
THE OKONITE CO., Lta., 
253 Broadway, NEW YORK. 


WIRES AND CABLES 


Office and Factory, BRISTOL, R. 1. 


Every Electric Light and Railway 
™ Plant should be provided with 


BRISTOL’S RECORDING 


: 3) VOLTand AMMETERS 


Makes continuous record day and 
night. Send for circular. 
-_ THE BRISTOL Co., 
WATERBURY, CONN. 
New York Branch. 121 Liberty St. 


WHEELOCK BATTERY. 
Without an Equal for Fan and all Metors. Does 
not polarize under heavy work. 

“ DRY BATTERIES 
Rest of all is the ** NTasScot.> 
Made byJ. H. BUNNELL & CO., 76 Cortland St., N.Y. 


Best construction and ingredients, Strongest, 
most durable and reliable. Size 6x244. 50 cents 
per cell. Liberal discount. 


STANDARDS A SPECIALTY. 
Te 
709 Lexington Avenue, New York. 


 BPNGINEERS, 
ied onadnock Block, CHICAGO, ILL. 


INSULATED 


EXPERT CHEMISTS. 


SPECIALISTS IN ARMATURE AND FIELD ColL, 
INSULATION. 
PASSACHUSETTS CHEMICAL CoO., 
BOSTON, MASS. 


THE STANDARD OF THE WORLD. 


The Leclanche Battery Co. 
1110117 E.13 1st St.. New York 


4 AND CAB 
LL KINDS-ALL § SIZES. 


.| Pepper & Register, 


ELECTRIC STREET RAILWAY 
CONTRACTORS AND ENGINEERS. 


Davip bt JR., Reeister. M.F 


414 So. feena. Sq,., Philadelphia Pa. 


TELEPHONE CABLES. 


CREFELD ELECTRICAL WORKS, 
49 Federal Street, Boston, Mass. 


4 Facr |  Cuicaco; 
che Scevlesvilie, oa i, 239 Madison St. 


rLusn SWITCHES. 


CHOR ELECT! ELECTRIC Co. 
Se BOSTON © 7 


“ 


Vi | CIRCUIT 
ICOM sreaxers. 
F. A. La Roche & Co., 
[3th and Hudsons sal 
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FOR ARMATURE COILS AND FIELDS. 


EMPIRE 


INDIA SAMBER 


MICA 


IN ANY SHAPE OR PATTERN. 


INSULATED 
Cloths and Papers. % ae 
Eugene Munsell s Co. 
8 218 WaterSt.New York §& Chicago. 


EUROPEAN AGENTS, BERGTHEIL & YOUNG, 


M:1-C- 
COMPOUND 
UNE QUALED. 


Mica Insulator Co. 
117 Lake St. 


(2 CAMOMILE ST., LONDON. 
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MAX OSTERBERG, E, E. A. Me 
FRANK SUTTON, E. E. 


STERBERG & SUTTON. 
Consulting Engineers and Electrical Experts, 


POWER TRANSMISSION, LIGHTING Tele. 752 Proad. 
and RAILWAY WORK. Bowling Green Bldg., 11 Broadway, N. Sb 


THE 0. C. WHITE COMPANY, 


WORCESTER, IASS. 


Adjustable Fixtures for Incandescent 
Lamps for Every Practical Requirement. 


SEND FOR OUR 
CATALOGUE K. 


For Shope: Factories, Ones: Er anied etc. 


“VULCANIZED FIBRE.” 


IN SHEETS, TUBES, RODS AND SPECIAL SHAPES. 


CATALOGUB AND SAMPLES ON APPLICATION. 


VULCANIZED FIBRE COMPANY, Wilmington, Del. 


Highest Grade for 
Electricai insulac 
tion and Mechan: 
ical Purposes. 


Write for Circulars . 


QUEEN & CO. 


i010 Chestnut St., 


~YOLTMETER — 


PHILA PA. 


ERoae, 
\ Sea L0Seay 
- QUEE’ * INC exit aDELyAt 


N. Y. BRANCH, 50 Fifth Ave. 


When writing Advertisers please mention 
THE ELECTRICAL ENGINEER. 


Davidson Steam Pumps. |foat Wayne Evectaic CORPORATION. 


Evaporauve GONDENSERS. 
Vertical Air Pumps. Cooling Towers. 


43-53 Keap Street, BROOKLYN, 


133 Liberty Street, NEW YORK. 
30 Oliver Street, BOSTON. 


Fort Wayne, Ind. 


rent and Alternating Incan- 
descent Lighting and Power 
Transmission. 


DON'T BE MISLED into buying an imitation Worth- 

ington pump on the statement 
that it is practically the same as the original, only cheaper. Take time to 
examine the two and see the difference. Look at the valve motion: Worth- 
ington’s—steel forgings; simple, mechanical design. Copy—cast iron, con- 
glomerate designs. Water cylinders: Worthington’s—composition lined. 
Copy—cast iron, and bored out and left to rust. General finish and appear- 
ance: Worthington’s—good, carefully studied. Copy—sloppy, obsolete de- 
signs and rough. This is natural enough. Worthington has immense 
shops fitted with special machinery and charges enough to justify the use 
of the best of everything. Copy—small shops; cannot command trade 
enough to warrant expense of special tools, or prices enough to pay for 
extra care or finish. If you want the cheapest, buy copy. If the best, any 
one of experience will tell you to take the original. 


HENRY R. WORTHINCTON, 


NEW YORK. 


Apparatus for Arc, Direct Cur- 


WM. T. PRINGLE, 


PAUL HOEBNAGS 


Manufacturer of Electrical and Telegraph In. 
struments and Small Machinery. Experimental 
Work a specialty. Highest reference by permis 
sion. 191 and 193 Worth St., New Yor ¢ 

Established 1878. 


American Vitrified Conduit Company, — 


MANUFACTURERS OF 
Vitrified Salt Glazed Underground and 
Interior Conduits. 


Contractors for Complete Installation 
of Conduit Systems.... 
C, J. FIELD, General Manager and Chief Engineer. 
General Office: 39 Cortlandt St., New York. 


MAST ARM 


bs 
"AUTOMATIC 


EASY OF “OPERATION Ag 
LAMP TRIMMER CAN TRIM 7WIck| 


THE NUMBER OF LAMPS IN THE 
SAME TIME THAN WITH ANY OTHER | 


‘C cai W Ee oil 


MANUFACTURER CINCINNATI, 0) 


McINTIRE’S PATENT 


CONNECTORS AND TERMINALS, 


Special Connectors for Hard Drawn Copper Wire. — 
ALL SIZES. 


The 0. McINTIRE C0., 13 & 15 Franklin St., Newark, N. 15 


LAMP 
GLOBE 


WIRE 


WM WM.INGLIS 
y WIRE & IRON WORKS] 
DETROIT. MICH 


1 om 
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Fused Wire, Fused Links and Strips. 


oe 
2 


GUARDS IE 
NETS. 
Goops = 


» 
A. L. McRAE, ccansaee s-scmucat 


Estimates, Plans, Specifications, 
Examinations, Reports, Tests. 


306 Oriel Building. ST LOUIS, MO. 
The BeSteee 


Receptacle = a Attachment plug 


The latest in this line is the 
NEW STYLE made by 


1026 Filbert Street, PHILA 


2514 to 255 
NEW JERSEY_R.R.AVE. 


NEWARK: Ned 


Press of THH CHHROUNY PRINTING AND PUBLISHING CO., 17-27 Vandewater St., New York. 
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: 50 light to 150 light, capacity 9.6 amperes. 85 to 180 light, capacity 6 


_ PARIS: 45 Avenue de Breteuil. ANTWERP: 383 Rue Boudewyns. 


Western Electric ARC Lighting Dynamos 
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SIZES FROM 


TRADE MARK. 


ENCLOSED ARC LAMP. 


Is only 22 inches over all. 


_ amperes. 


Send for Bulletin 1002. 


Burns 150 hours. 


Has a new device which renders 
retrimming the easiest pos- 
sible operation. 


Every part can be easily inspect- 
ed, removed and replaced if 
necessary. 


Send for Circular. 


Albert & J. M. Anderson Mfg. Co., 


289-293 A Street, SO. BOSTON, MASS. 


ENcLosep ARC LAMPS 


gins SINGLE (900 ., + 


FOR... a CIRCUITS. 


They have few parts, regulate perfectly, are 
graceful in design, and the price is right. 
Won’t you let us tell you about them? 


LEA MFG. CO. 


ELWOOD, INDIANA. 


WESTERN ELECTRIC COMPANY, 
NEW YORK. CHICAGO. 


LONDON: 79 Coleman Street, E. C., and North Woolwich, E. 


FOR HIGH POTENTIAL POWER 
TRANSMISSION USE “PROVO TYPE” 
HIGH POTENTIAL INSULATOR. 


This Insulator was designed by V. G. 
Converse, E.E., for the Telluride Power 
Transmission Company of Provo, Utah. 
It has been in successful operation for 
more than a year at Mercur, Colorado, 
carrying a current of 40,000 volts. 


Manufactured and Guaranteed by 


HEMINGRAY GLASS CO. 


COVINGTON, KY. 


Manufacturers of Glass Insulators for all purposes. 5% inches high; 7 inches wide 
\ rs e 


“ne 


TRADE MARK: — 


“@plorive Accumulator” 


REGISTERED SEPTEMBER 11, 1604. 


To Street Railway Managers: 


If you are considering an increase in the 
capacity of your station, or an extension of 
your lines, 


Tnvestigate the Chloride Accumulator 


and the results it is producing. Its use 

means a maximum efficiency of the power 

plant with a minimum investment in gener- 
SALES OFFICES: ating units and copper. 


MM Sikes tects oy The Electric Storage Battery Co., 
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DEARBOR 


The Potomac TerraCottaCo.| - 


36 Corcoran Building, WASHINGTON, D.C. 


Secured by Letters Patent. duly assigned. Other claims are now pending,— 


VEGETABLE 
PREPARATIONS 
FOR BOILERS. 


LAWLESS 
AULTLESS 
INISHED 


In a word PERFECT! in 

its truest sense is the 
IMPROVED POWERS 
ARC-LIGHT CUT OUT. 


One on which you can rely‘ 
to do its duty and do it well. 


WATER-PROOF IRON-CLAD CASE 
and INSULATED WIRE HOLES. 


Manaidctirersiot Send for Catalogue and Prices. 


Terra Cotta Conduit %o"“%"|™E, G. Bernard Go., TY: ™¥. 


U.S.A. 


MACHADO & ROLLER 


203 Broadway, New York. 
A. E. G INCANDESCENT LAMPS. 


OOO444 000444 pay See aay NN 


Chas: reason why our new departure in Panel Boards is meeting with 8 


such success is: 

That they are fitted to all copper single brake switches; every piece 
of metal in-the circuits is copper; Jones’ patented Bus Bar connections are 
used throughout, making the most perfect contacts, thus reducing the re- 
sistance to a minimum and increasing the conductivity. 

The strength and simplicity of design make them the most efficient 


ST Foes a, HE and cheapest type of panel board yet manufactured. 


1 metal work is either dipped or of a highly polished finish and 
mounted on polished or marbleized slate. 

Marble or onyx boards if desired at additional cost. 

Our improved type of switch handle avoids all possibility of making 
contact with the fingers on the bus bars, and the consequent annoyance 
from shock. 

Made in any combination, either for two-wire or three-wire mains, with 
two-wire or three-wire branches for any number of circuits. 

low prices combined with high quality count for anything we will 
secure your next order. 


J. JONES & SON, 


- 


FACTORY Bacepeyn: 62 CORTLANDT eae NEW YORK. 


Are Recognized Standards 


RILEY BROTHERS.| ac ROrint The 2 C.&H.RHEOSTATS 


16 Beekman St., New York, 


Stereopticons, Magic Lanterns, STON : 


Suitable for Oil, Electric or Lime Light, 
Lantern Slides, Films, and all accessories. 


Our well-known 
Motor __ Starters, 
Speed and Field 
Regulators and 
Crane Controllers 
are without a 


MANUFACTURERS OF 


--© BATTERY. 


‘NOVEL FEATURES. 


“NON-SUCH” ELECTRIC LAMP. peer. 
Back = Mee ae Light. Fores, ene oy Man- ‘Cheap. Light, Durable, Efficient: Send for 
ipulate est Lamp of its Kind on the Market. ' ‘Motorcycle Batteries a Specially. Circulars of our 
PILEY’S ‘ 
New patent KINEOPTOSCOPE CROFTON STORAGE BATTERY CO... ELEVATOR 
P dd f ] 
rojects an coics cre merece of actua JAMES K-PUMPELLY, CONTROLLER 


AGER.” 


Send for our Catalogue and Prices. 327 DEARBORN ST. CHICAGO. ae THE GUTLER-HAMMER MFG. CO., CHICAGO 
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SwviTrcH BOAR DS —a 


Switchboards with IDE Al Circuit Breakers. 


Switchboards, Panel Boards, Meter Boards, Switches, Victor Circuit Breakers. ‘ 


F. A. LA ROCHE & CO., | 
13th and Hudson Streets, NEW YORK CITY. 
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MN /ANNOUNCEMENT: Wa 
JN We are pleased to announce to our friends and patrons an ¥ . 
AN early extension of our manufacturing facilities such as will enable | W 4 
AN us to more promptly meet your calls upon us. Allow us at the + hee 
I present time to express our cordial appreciation of your past 
\ patronage and also to solicit your future favors within our lines 
AN of manufacture. Our aim to produce only high grade, reliable’ 
AN apparatus, and to uniformly protect our trade by liberal guaran- 
AN tees, is we believe the secret of our success. This policy we pro- 
AN pose to continue, trusting to merit thereby not only your full con- . - 
AN fidence, but a constantly expanding proportion of your trade. 
W We are, with the season’s greetings, yours cordially, 
AN WAGNER ELECTRIC MFG. CO., 
AN StF outs, Urs A 
qh 
MN 
AN 
MN 
MN 
AN 
tr 
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Machado & RolJet...,. .. 
New Yorkand Ohio Co.,.. 
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CLASSIFIED INDEX.—Continued. 


Ice-Making. 
Westinghouse,Church,Kerr 
&0o .. xxxix 
Westinghouse Mach. Oo.... xxxix 


Incandescent Lamps. 
Beacon Lamp Oo.... ..... 
Buckeye Elect#ic Oo...... 
Edison Decorative and 

Miniature Lamp Dept.... 
T. A. Edison, Jr.,.......... —— 
Electric Applinnce Oo...... xxii 
Ft. Wayne El. Oorp........ ii 
General Elec. Co,..... .... Vv 
Geo, K. Hamblin......... «XxXiii 
Lynn Incan. Lamp Co.... sae 
v 
vi 
Pelton Engineering Co.... xxv 

& xxxiv 

Sawyer-Man Fiectric Co.... 

Shelby Elec. Co...... .... i 
United Electric Improve- 
ment Co ... Samiap «date 
Westinghouse ‘Fev. & Mfg. 
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Insulators and Insulating 
Materials. 

A. & J. M. Andersan....... 
Bibber-White Co.......... i 
Delaware Hard Fibre Co... i 
Empire Ohina Works...... 
Hemingray Glass Co ..... 
Insulating Saddle Staple 


xvii 
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H.W. Johns Mfg. Co...... iv 
John Kammer Co........ a xxii 
Ward Leonard Elec. Oo.,.., xxiii 
Mass. Chem. Co............ i 
Mica Imsulator Ca......... ii 
Eugene Munsell & Co....... ii 
Pass & Seymour...... roan — 
Peru Elec. Mfg. Co......... EXXV 
Standard Paint Oo ........ xxii 
Stand. Undergr’d CableCo. xxiii 
Thomas & Sons Co., R..... XExV 


Vulcanized Fibre Co....... ii 


Insurance. 
Liverpool & L. & G. Ins. 
Co. 


J ceo (CCDS or Gee xxXii 

Iron Buildings. : 

Berlin Iron Bridge Oo..... xvi 

Wrought Iron Bridge Co..... xl 
Junction Boxes. 

Bossert Elec. Const. Co..... xxix 

Ward Leonard Hlec. Co. .... xxiii 


Lamp Adjusters, 
BOA WHILE CO ...'..c0.cs:00 ii 
Lamp-Coloring Compound. 
Vitro Chrome ChemicalCo. 
XXxViii 
Webster Chemical Co...... vi 
Lamp Guards. 
Wm. inglis Iron & Wire Wks. il 
Leather Preserver. 
Leather Preserver Mfg. Co. 


lightning Arresters. 


A. & J, M. Anderson....... iii 
Electric Appliance Co...... xxii 
General Elec. Co........... iv 
Inumber. 
Central Mfg Co ...., nits steers xxvii 
BEE cE NGIAN 5.00 cvecisedss cu v 
Machinery and Tools, 
‘W.F.& John Barnes Co... xvi 
EW  BIIGB'OO....cck0 csnes em 
Ferracute MachireCo...... xl 
Garvin Machine Co.,...... xvi 
Montgomery « Co eee XXXViii 
Pratt & Whitney Co....... xvi 
B. F. Sturtevant & Oo.,.... xxx 
W. 0. Young Mfg. Co....... Xxxi 
Magic Lanterns. 
Riley Bros...... Seles @ s\eisiai Si 


Mast Arms, 
Berlin Iron Bridge Co. xvi 
Electric Railway Equip.Co. ii 


Measuring Apparatus. 
Bristol Co.. i 
Empire Instrument CO. ser 


General Elec. Co...... ..... iv 
Chas E. Gregory ..... ... aoe eae 
Keystone Elec. Inst. Co xxii 
SS So a ii 
Weston Hlecl. Inst. Oo .. xxxviii 


mhas, Wirt... 62.0. 200 oXXXVIli 
Mechanical Draft. 
ee pnonee. Church, Kerr 
ite wlkwcee Race Reale 
xXxXxix 
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Se Kerr 
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Westinghonse Mach. Co .. xxxix 
Mica, 
Mica Insulator Co..... Sates ii 
Eugene Munsell & Oo...... ii 
Models, 
PAUICHOONACK Soo cstnedes ii 
| Geo. M. Mayer..........-.. xxii 
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Moto Vehicles, 
American Elec. Vehicle Co. 
Fischer Equip. Ov... ...... 

Motor Starters. 
Zimdars & Hunt........... x 


Name Plates. 


August Becker ...... ..... xl 
Oil Filters. 

Phoenix Autom. Filter Co. xxiii 
Paints. 

The Teena on 

H, W. tone Meg. Co AGsce ; iv 

Standard Paint Co... ..... xxii 


Patent Attorneys Experts 
and Solicitors. 


Dyer, Edmonds & Dyer..., xxiii 

Wm.A. Rosenbaum ....... xxiii 

Edward P. Thompson..,.... —— 

Townsend & Decker........ xxiii 

Herman OC. Woltereck...... —— 
Pattern Letters, 

Heber Wells ....... ......- xl 
Phosphor Bronze. Z 

Phosphor Bronze gmeleng 

Ogu Lidice teseeseks. XX Xu 
Pipe Coverings. 

H. W. Johns Mfg. Co...... iv 
Pluitinum. 

Baker tit, OGM. q..< sce gaatsis ic Vv 

0. F. Crosekmire........... il 
Poles. 

Berlin Iron Bridge Co... .. xvi 

D. W. Phelan .... 55.006 estes Vv 
Presses, Dies, Etc. 

Bie Wie BLISS CON ac <ee'e sein —— 
Pumps. 

Bacon Aur Lift Co.......... xXx 

M. T. Davidson.,,.,...... ii 

Wms H, Quimby. ..%. seo. ss ii 

Henry R. Worthington.... ii 


Rail Bonds. 
Jno, A. Roeblings Sons’Co, 
Railroad Ties. 
TS We PHElAI . oeiciiesias cise Vv 
Raitway Materiats. 
Creaghead Engg.Co ......xxxvili 
Elec. Railway Kquip. Co.... li 


Receptacles, 
Wm. T. Pringle & Co....... ii 
Reflectors. 
Am. Reflector & Ltg. Co.... xvii 
bedi Prd PH Rete srcietaisis Mints seein iv 
Wheeler Reflector Co...... xvii 
Refrigeration. 
Westinghouse, Church, Kerr 
& GO. Ree. ees as. anesies Xxxix 
Westinghouse Mach, Co.. xxxix 
Repairs. 
Cass & Aaron Co,.......... Xxiv 
Chicago Armature Co..... = 
Cleveland Armature Works, xxvi 
Chas. E. Gregory... ... XXV 
Hochnausev & Hall.,...... XXXV 
Kk E. Homer & Co......... xxv 
Miller-Knoblock Co........ xxvi 
Pelton Engineering Co... xxv 
& xxxiv 
Penna Ry. Supply Co...... —— 
Rheostats, 
Cutler-Hammer Mfg. Co.... vii 
General Elec.Co .. ...., iv 
Tron Clad Resistance Co... xxiv 
Ward Leonard El.to...... xxiii 
Ohio Elec. Specialty Co. .. —— 
Chas. Wirt..ccce scseeose. XXXViii 
Zimdars & Hunt... ....... x 
Roofing. 
Berlin Iron Bridge Co ...... xvi 
H.W. Johns Mfg. Co....... — 
Wrought Iron Bridge Co... sgl 
Slate. 
Monson-Burmah SlateCo.. —— 
Sockets. 
General Elec. Co........... iv 
Pass & Seymour..,......... — 
Springs. 
Wallace Barnes Co.......... xl 
Cary Spring Com.scscacs< se xxii 
F.N. Manross. ....,.-.... XXXj 
Steam Loops. 
Westinghouse,Church, Kerr 
85 OO le... oh acieasl sear XxXix 
Westinghouse Mach. Co... xxxix 
Steam Packings. 
H. W. Johns Mfg. Co...., iv 
Steam Specialties, 
Kieley & Mueller .......... —— 
Steam Turbines. 
Westinghouse Church, Kerr 
G00 Fe stats oes aac Xxxix 
Westinghouse Mach.Co.,. xxXix 
Steel, 
Wm. Jessops Sons Ltd....xxxviii 


Supplies, General Electrical 
A.& J, M. Amderson....... iii 
Bibber White Co..... Heiss i 


J. H. Bunnell & Oo,........ i 
Central Elec. Co..,...-.0.0. xxVi 
Electric Appliance Co..... xxii 


Franklin Electric Supply 
House 


i 


General Electric Co.. iv 
Chas, E. Gregory Co....... xxV 
J. Jones & Son ......,...06. vii 
O 8S. Knowles.............. xxiii 
Nowotny Elec.Co.......-.. —— 
H T. Paiste Oo. ......... xl 
Partrick, Carter & Wilkins te XEKV 
Stanley & Patterson. .. . -—— 
H. GC, «dete Electrical 
Supply Co...... sec. —<—— 
Western Riocicic COR awelee iii 
Western ElectricSupplyCo. xv 
Switchboards. 
A. & J. M. Anderson....... iii 
Genera) Elec. Co........... iv 
Switches, 
Anchor Elec. Co..........0. i 
A. & J. M. Anderson,,...- iii 
Crouse-Hinde Elec. Co. ... al 
Outter Elec). & Mfg.Co.. ix 
General Elec, Oo............ iv 
Hart & Hegeman,.......... XXIV 
Zimdars & Hunt ...... see x 
Teleyraph Apparatus, 
J. H. Bunnell & Co........ i 
TX hones. 
Allen Hussey Oo........... cexii 
Am. Bell TelephoneOo.. . xxxiii 
Am. Elec. Taleph.Oo...... xxxii 


Central Tel & Elec.Co.... 


Eureka Elec. Co........... XXXiv 
Farr Tele.Co...........000- XXX1i 
E. W. Jewell . women xk Xaid 


Manhattan Elec. seu Oo.xxxiii 
Mianus Elec.Oo... xxxii 
National Automatic Tel. Co.¢xxii 


N Y. Telephone Oo.........xxxiv 
Penna. Elec. Qo .......... — 
Peru Pler Tel. Co... .... xXxxv 


Reliable Elec. Mfg. Co -xxxili 
Russel-Tomlinson Elec.Co.xxxiii 
Stanley & Patterson 


StrombergCarlson Tel.Co . xxxli 

Victor Tele: Mfg, Co .«.:... XxXii 

Western Elec. Supply Co... xv 

Western Tel. Con. Oo...... XXxiv 
Transformers, 

Genera] Elec. Oo.... ...... iv 

Chas. E. Gregory Co........ xXv 

Kuhlman Flec.Co......... Vv 

Moloney Electric Co........ xxiii 

Waener Blec. Mfg. Co...... viii 

Western Elec. Co........... iii 
Trolley Cord. 

Samson Oordage Wks...... —_— 
Trolleys. 

A. &J.M. Anderson ...... iii 
Valves. 

The Orane Oo.............. xxxi 

Crosby Steam Gage “and 
W8lV6 O05. estes. soe Vv 
Varnishes. 


Sterling Varnish Co....... xxxiv 
Water Motors. 


Am, Impulse Wheel Co.... 


Water Wheel Governors. 
Lombard Water Wheel 
Governor Oo........ : 


Water Wheels. 
American Impulse Wheel 

GOS OLINEY.-oa.joe palate siace — 
Dayton Globe Iron Wks.Co. iv 
The Jas. Leffel & Co.....xxxviii 
Pelton Water Wheel Oo,... xxxi 
S. Morgan Smith Co.,..... xxxi 
Stillwell-Bierce & Smith- 

Vaile 00. oo. oc ccesincsnce 


Wires and Cables, 
American Electrical Works, — 
Crefeld Elenl. Works....... i 
Bastern Biec. Oxble Oo. .. i 
Electric Appliance Oo . 


General POOL. oe 
Hammacher, Schlemmer 
Co.. Siale ciel class) Upielalath siti emmeme’ 
F, R. Harris Esieieteianry vee  XXXVili 
India Rubber and Gutta 
Percha Ins. Oo.. .. x 
Indiana Rubber& Insulatea 
Wire Co .... i 
haces Multiphase: Cable 
xvi 
Warned Conduit & ‘Cable 
i oiseteye ans sis = le idle niece wise i 
Nat’l India Rubber Oo..... i 
N. Y. Insulated Wire Ov.... i 
Okonite Co., Ltd., The..... if xl 


Phillips Insulated Wiwe Oo. xxiii 
Jno, A. Roebling’sSons Co, 


Simplex Elecl. 0o,........ i 

Stand. Underg’d OableCo,. xxiii 
Year Books, 

D. A. Heubsch.. ....60 esee 0 XXXIV 
Zine. 

Beattie Zinc Wks. Co....... xxxi 

J.H. Bunnell& Co. ...... i 


E. Phillips & Sone........,£xxiv 
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CIRCUIT BREAKERS 


We are sure that the use 
of electric motors will con- 
stantly increase. We believe 
that manufacturers of reliable 
machinery of this class will 
have all they can do to fill 
the orders which will come 
to them almost unsolicited. 
Our interest in this matter is 
a selfish one. We have good 
reason to believe that in all 
important installations an 


Pike CIRCUIT BREAKER 


will be used in connection 
with every motor. We 
would like everyone who is 
contemplating the use of 
motors, or who may now be 
using them, to read the fol- 
lowing letter from Mr. Rich- 
ardson, an engineer, whose 
position enables him to speak 
with authority : 


‘*PENCOYD IRON WORKS, 
PENCoyD, Pa., July 23, 1898. 


The Cutter Electrical’ & Mig. Co., 
Philadelphia, Pa.: 


Gentlemen—In answer to your 
letter of July 22, I will say that we 
have been using a number of your 
magnetic Circuit Breakers for over 
two years. They are giving us very 
good satisfaction, especially in saving 
power at the power station. For in- 
stance, we have at present connected 
200 motors, rated capacity about 2,500 
horse power, while our generator ca- 
pacity is only 375 horse power. I 
think that the introduction of the mag- 
netic Circuit Breaker in our plant has 
been a great benefit to us. We have 
some fifty electric cranes equipped 
with I-T-E Circuit Breakers, which 
it would be almost impossible now 
to work without them. Very truly 
yours, 

GEO. W. RICHARDSON, 


Electrical Engineer. 
We have hundreds of sim- 


ilar letters, for further infor- 
mation write us. 


THE CUTTER COMPANY, 


1112 Sansom St., Philadelphia, 
120 Liberty St., New York City. 
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WIRES @CABLES | 
USED THROUGHOUT THIS BUILDING. 


The India Rubber and Gutta Percha Insulating Co., 


Main Office, Gienwood Works, 


J. W. GODFREY, Manager Sales, YONKERS, N. Y. 
or 15 Cortlandt St... NEW YORK. jaorties 


Knife Switches —— 


Buy the ZIMDARS & HUNT 
Make and be Satisfied 
ALL TYPES ee ALL SIZES 


BEST MODERN DESIGNS 

LARGE CURRENT ‘CARRYING SEGIiGS 
LIBERA 1oeiGO N TAG Te oes . 
PURE LAKE COPPER ‘USED THRO@GH@ aes 


MADE BY) SKILLED AND), CART as 
MECHANICS 


MECHANICALLY AND ELECTRICARIa 
CORRECT 

DETAILS OF THE LATEST APPROS as 
PATTERNS 


LOW PRICES —————— - HIGHEST, GRAD@s 


Romi S 


“ZIMDARS & HUNT 


CHICAGO: MEYSENBURG & BADT 
Monedentee Hite 127 Fifth Avenue, New York 


Fidy Diect-Gonnected Generating Ses 


AND BELT-DRIVEN 
DYNAMOS FOR 
LIGHTING, RAILWAY 
AND POWER 
TRANSMISSION 
WORK. 


se 


7 
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MOTORS FOR 
EVERY VARIETY 
OF SERVICE. 


SS 
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EDDY ELECTRIC MANUFACTURING CO., Windsor. ean 


CROCKER-WHEELER 
ELECTRIC CO. 


39 Cortlandt Street, Works : 
NEW YORK AMPERE, NEW JERSEY 


Dynamos and Motors for Factory Power Transmission 


NEW YORK: Crocker-Wheeler Electric Co. 
Main Office: 39 Cortlandt Street. 
NEWYORK: BLAcKALL & BALDWIN, 39 Cortlandt Street. 
BRIDGEPORT, CT.: CROCKER ELECTRIC Co., 
50 Middle Street. 
MINNEAPOLIS: Gray & Co., Sykes Block, No. 802. 
TOLEDO, et onde ¥ Migeahe & Co., 116 St. Clair Street. 
BUFALO: ALBERGHR & SON, 695 Ellicott Square, 
PARIS, H RANGE : JACQUES ULLMANN, 
16 Boulevard St. Denis. 
BALTIMORE, MD.: McCay SALE at Co. 


#. German Street. 
SOUTH AMERICA: Dn REES-BUSH CO. 
Care G. W. Sheldon & Co., 12 Broadway, New Yorr, 


CHICAGO: Crocker-Wheeler Electric Co. 
15145 Old Oolony Building. 
LONDON, ENGLAND: ee ELec. Co., LTp., 
1 Queen Victoria Street, #. OC. 
MILWAUKEE: Roun & Fe Ray Ys #. ates Street. 
DETROIT, MICH.: AMERICAN ELECTRIC 


254 Candolph Street. 
GRAND RAPIDS, MICH.: 
GRAND RAPIDS ELECTRIC COMPANY. 


WILMINGTON, DBL.: Morris & Co., 11 Hast Highth Street. 
CLEVELAND: CLEVELAND ELEC. MFG. Co., 46 Sheriff Street. 
OMAHA, NEB.: WESTERN EL®CTRICAL Co., 

1510 Howard Street. 


PHILADELPHIA : Crocker-Wheeler Electric Co. 
1, South Broad Street. 
BOSTON: BrisBeR WHITH COMPANY, 49 Federal Street. 
SAN FRANCISCO: ABNER DOBLD Co., 
Fremont. and Howard Streets. 
CHARLOTTE, N. C.: Etec. ENG. AND SUPPLY CO., 
Hunt Building. 
ST. PETERSBURG, RUSSIA.: Compagnie Me Traction et @’ 
Electricité, Wassili Ostrow, 8 Ligne, 4. 
YOKOHAMA, JAPAN: 5 & HILLES. 
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; ee eer c dtoV Fig. oo — Eve, te by N £ Ge NEW ORBLE, OatO J. i rial Co., ih High Street. 
. otor Geared to Vertical Boring Mi pee anges by st a ars. Bw ORLBANS LECTRIC 
Crocker-Wheeler Electric Company. et ‘ W OBLEAK 798 Gravier Street. 
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Pek bbb kebobog SUPERIOR ADVANTAGES s-pedecdedesdeodecd-odeoQeoQeoQoeQoolonts 


Uses but a single set of third rails, 

Does away with contact skates. 

Is able to pick up its switces without the power-house current. 

Storage battery consists of but a few cells, which are continuously charged an 


WE INVITE YOU 


To INSPECT AND INVESTIGATE OUR 


SECTIONAL CONDUCTOR SYSTEM 


It is the only Third-Rail System adapted alike for surface and elevated 
roads, both for city and interurban traffic. 


IT HAS THESE 


te 


be built for the price of a good overhead system. 


require no attention. 
car lamps are always lighted, whether the power-house current is on or not. 
switches open by gravity, rendering the live section in the roadway possible 
only under the car. 
car body covers and guards both live sections, so that there is no danger to 
passing people or animals. 
switches are absolutely non-arcing. 
cars can be operated on a flooded track without danger or inconvenience. 
switches are extremely simple and absolutely reliable. 


VBEEEEEEEEEEEEEEEEERE PERG 


There are a great many other advantages which we will be very much pleased to experimentally demonstrate. A 
perfect working model of our Third-Rail System is in operation at our office. Bring with you the most competent 
disinterested electrical expert. Fullest investigation solicited. 


Temple Court Bullding THE SAFETY THIRD-RAIL ELECTRIC CO. 


NEV YORK 
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News of New Things: 


The Campbell Surface—Contact — Closed — Conduit System. 
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Its Points of Merit: 


A water-proof, dust-proof conduit resting on top of the ties. 

One free-running trolley to each car. 

Low cost of installation; low cost of maintenance; ease of access for re- 
pairs that are few and far between. 

Perfect service under all fair conditions and better service than at present 
under worst conditions. 

Extreme simplicity in construction. 
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Points of Superiority: 


Absolutely no magnetic switches to get out of order and cause trouble. 

No magnets or delicate apparatus buried in the ground in vaults and re- 
quiring constant attention and inspection. 

All necessary inspection done at car house. 

Absolutely perfect contact by trolley at all times, no ‘““make and break,” 
no depending on the perfect working of innumerable separate switches for 
even the most ordinary service—in this most important point of perfect 
transmission of the current from a buried conductor to motor on car 
the Campbell System excels all others. This one fact is worth a ton of 
talk. -The magnetic-switch systems are necessarily complex and costly—the 
Campbell System is at the other extreme—simple and inexpensive Magnetic- 
switch systems are too delicate in construction to stand continued hard 
service—the Campbell System is solid, heavy and substantial. 

This is enough talk—call on or write us and we will furnish you positive 
facts substantiating all our claims. 

Working model on exhibition at our New York office—large in- 
stallation under way—foreign and American contracts under 
consideration. 
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The Pioneer and Leader_-: 
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sme American Electric Vehicle Company | 


OUR IMPROVED BATTERY reaches the Up-to-Date limit as a combination of the 
powerful, light and compact. | 
THE BEST RESULTS OF EXPERIENCE 


SCIENTIFIC AND PRACTICAL experiment are embodied in our vehicles—power, mileage 
capacity, speed, absolute control, luxurious appointment and high finish. | 


SEND FOR CATALOGUE 


The American Electric Vehicle Company 


Offices, 1545 Michigan Avenue CHICAGO, U.S. A. Factory, 1523-5 Wabash Avenue 
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OF EVERY US 
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WE CAN MAKE OUR STOCK IS 
PROMPT COMPLETE IN 
SHIPMENT EVERY DETAIL 
OF ANY AND OUR 
STANDARD PRICES 
SWITCH DESIRED. ALL RIGHT. 


POCKET CATALOGUES 
DEVOTED EXCLUSIVELY 
TO SWITCHES WILL 
BE SENT ON 
APPLICATION. 


ee 


xvi THEVELEC T.RICALIT EN GEN Fe re [Vol. XXVII. No. 560. 


GO ee 


~) 


4 of Electrical Material to have our 

(le want Buyers NEW CATALOGUE. sotatet 

Le It’s concise; it’s complete; it’s a 
convenient catalogue to order by 

and we are a convenient house to order from, as we are central, we have the goods and 

) we ship quick..#2*We shall be pleased to send this catalogue to any one engaged in the 

Electrical Business. 2% Send card or letterhead for a copy. 


GEO. A. MCKINLOCK, PRESIDENT sy Central Electric Company. 


CHARLES E. BROWN, Sec SS 
S. R. FRAZIER, TREASURER. S 264:266-268:270 Fifth Avenue, seanaea Chicago. 


What Montauk Multiphase Cable Is. 


“DIVISIONAL INSULATION. It is a cable constructed for use in place 
ALL COPPER CONDUCTOR. 


NSULATION BeTWeeN Conouctorns Of plain wire for all interior electric adapta- 


Fusible Core running throughout the cable is im- 
mediately short-circuited on any interruption by 


Fire or Thief, by Accident or Intention. ice, ireland burglar alarm, eka 


| MONTAUK — 
“sees MULTIPHASE CABLE 


4 is superior to and differs from ordinary wire 
Ria Tia We W ECR eOnOLeteae now in use, inasmuch as every infinitesimal 
part of the cable is alive to dangerous heat or flame and capable of giving automatic warning to any point desired. 
AS A BURGLAR ALARM it cannot be disturbed or cut without giving instantaneous warning. 
IT IS THE ONLY FIRE-DETECTIVE CABLE IN THE WORLD. '2°2'!s.:doptea by. the Gamewel 
Every infinitesimal part is a thermostat and a watchman. Montauk Multiphase Cable never sleeps, never fails. Montauk 
Multiphase Cables are small, neat, and very flexible, and are perfectly insulated. They are furnished in “Damp-Proof” or 
“Water-Proof” construction and of any desired color, reeled or coiled in any length wanted. Their conductors are all stand- 
ardized to equal carrying capacity. Samples and descriptive matter mailed on application. Workings of cable demonstrated 
at our office. 


MONTAUK PULTIPHASE CABLE CO., 12 ®8°42W4¥: NEW YORK. 


The Garvin Machine Company it 
SPRING and VARICK STS., NEW YORK 


PHILADELPHIA STORE: 
The Garvin Machine Co. 
5I North Seventh Street 
Philadelphia, Pa. 


Machine Tools. 


or KL 


UILDING 


BERLIN STORE: 
The Garvin Machine Co. m. b. H. 
17 Burg Strasse 
Berlin C, Germany 


Automatic Machinery 


Special Machinery 


... NEW CATALOG JUST ISSUED... OUR CATALOGUE 


OF THREE HUNDRED PAGES ILLUSTRAT 


MILLING MA CHINES WITH HAND LEVER MOVEMENTS ING AND DESCRIBING A LARGE NUMBER OP 
in three sizes, with POWER FEED A 
MECHANISM of 19 styles BRIDGES Designed and 
{ZS 


BUILDINGS: pon es 


and one to four sizes of each, with latest improvements, will be sent on a: 
Pp 
metal and power enough to ensure smooth and rapid AND ROOFS plication. 
work and durability of machine and cutters. 
THE BERLIN IRON BRIDGE CO. 


Milling Cutters, Tape, Dies, Reamers. G~Ce_EAST BERLIN, CONN. g) —a 


Ask for CATALOGUE B. 


™ Pratt & Whitney Company 
HARTFORD, CONN., U.S.A. 


NEW YORK, 123 Liberty Street. BOSTON, 144 Pear! Street. CHICAGO, 42 So. Clinton Street. 


Steel Dynamos and Motors, 8, rs, 20. 
35, 50, 100, 200, 300 and soo-light 
machines, %, 1, 2, 3, 5, 10, 15, 30 and 
soh. p. motors. State what you want 
and get our prices before ordering 
The HOBERT Electric Mfg. (o., 
Troy, Ohio. 


Jon e8 conoueron TINNe’ tions, such as bells, telephones, district serv- _ 
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WE WILL NOT oss. 


enter into elaborate de- 
tails regarding the work- 
manship and _ materials 
which have made 
Wael ay okie I eR PRB 
FLECTORS so success- 
ful, but simply say both 
are the best that can be 
procured. 

Besides the increased 
brilliancy accruing from 
their use the economy of 
of this mode of lighting 
cannot be overestimated, 
inasmuch as you secure every atom of light, and can concen- 
trate it in one spot or spread it if you so desire. We manufac- 
ture reflectors for every purpose, and, having constantly on hand 
a full stock, ‘can ship promptly. 

Our catalogue is replete with illustrations and descriptive 
matter pertaining to our various styles. 

Boston, Mass. 


WHEELER REFLECTOR CO.,_ - 


Che = Vetter = Current = Cap. 


A Tapping Plug and Lamp 
ocket combined. 


A simple and safe device for tapping and carrying the current from 
any electrie light fixture to Motors, Drop-lights and other electrical de- 
vices, WITHOUT THE LOSS OF LAMP IN FIXTURE, Adapted to 
any system of electric lighting. When ordering, state what socket is used, 
Each tap is packed, with full directions, in a neat box, 


FOR SALE BY ALL ELECTRICAL SUPPLY HOUSES. 


Send for Descriptive Circular and New Discount Sheet. 


E. B. MEYROWITZ, Manufacturer and Patentee, 104 E. 23d St. N. Y. 


BEWARE OF SPURIOUS IMITATIONS 
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The Kinsman Desk Lamp. 


The only fixture made which will properly light 
the desk and at the same time shield the eyes. 
Send for pocket catalogue and price list. 


McLEOD, WARD & CO., 27 Thames St., New York. 


In writing advertisers, mention of The Electrical 
Engineer will be esteemed a favor. 


Pee: 
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SERIES LAMPS | ciccui. ona sstems 


(Made by our New Process.) 


STANDARD AMPERAGE— 
ANY CANDLE POWER 


Our Lamps have been in competition 
with others in recent tests and we 
received the orders in every instance. 


BEACON Have long life—blacken less than others 


by 75 per cent., thus retaining candle 


LAMPS 


Send us a trial order for MAKING YOUR OWN TEST 


BEACON LAMP CO., New Brunswick, N. J. 


THE PARAGON... 


| Where a cheaper re- 
flector is wanted we 
have a style of the 
‘““deep cone” order 
which is especially de- 
sirable where a num- 
ber are required such 
as over reading tables, 
machines, desks, etc. 
They are green out- 
side and glossy white 
Sy perme enamel inside (from 
8" to 12 in diameter), quite durable and strongly 
made and throw a powerful light (but not quite as 
much as our mirror-glass reflectors). 
WRITE FOR PRICES PER DOZEN. 


American Reflector & Lighting Co. 


CHICAGO, ILL. 


power and brilliancy—and save a 
lot of trouble : ot ear: me 


THER 


HORN & BRANNEN MFG. CO. 


Manufacturers of 
Gas and 


Electric Light 
Fixtures.__, 


Manufactory and Salesrooms: 


427, 429, 431, 433 
North Broad St., 


PHILADELPHIA. 


AMERICAN BALL ENGINES 
AND ELECTRIC MOTORS 
AND GENERATORS, 


J Both Belted and Direct Connected. 


32 RARITAN AVE., 
BOUND BROOK, N.J. 


NEW; YORKUOFFICE, 95 Liberty Street. 


xviii THE ELECTRICAL ENGINEER.  [Vol. XXVII. No. 560. 


GOLD STREET CAR HEATING COMPANY, 


he “Gold Improved Electric Heaters” have invariably shown the highest efficiency in delivering the 
warmed air into the space to be heated. 
The very even graduation of the temperature, and the uniform distribution of the heat at all times are 
especially SUPERIOR FEATURES OF THE GOLD ELECTRIC HEATERS. 
The economical consumption of current, the low cost of original installation, and the simple method 
of applying our electric heaters, are also prominent points of advantage, and are unequalled in any other 
electric heater on the market. 
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Gold’s Improved Panel Electric Heater. 


THE GOLD ELECTRIC HEATERS 


always maintain their original condition in every particular. There is no possibility whatever of the wire 
corroding, burning out or short circuiting, and above all else they do not increase in consumption of cur- 
rent with usage (a very detrimental feature and one that shortens the life of some other types of electric 
heaters). 

We challenge comparison of our improved electric heater with any other on the market, in the follow- 
ing very essential features. * 


EFFICIENCY 


In every particular. With regard to the amount of heated air delivered into the car body, and the even 
and thoroughly uniform manner of its distribution. 


Interior View of Gold’s Improved (Smaller Size) Panel Electric Heater. 


ECONOMY 

In consumption of current. In first cost of the heaters, cost of application and in cost of maintenance. 
SIMPLICITY 

In construction of the heaters, arrangement for connecting to the regulating switch and installation. 
DURABILITY 


There has not been one heater sold which has not given entire satisfaction. 


nish prospective buyers with a list showing where every heater we have ever made is in use to-day and 
giving results superior to what we promised. ee 


Catalogues, circulars and further information cheerfully furnished. 
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Gold Standard Electric Heater. 


658 Rookery, CHICAGO, ILLS, _ Frankfort and Cliff Sts., NEW YORK. 


We are prepared to fur- 
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7 FRONTIER HAT DO YOU WANT? 


GAS The Best Arc Lamp inthe Market? 
ENGINES THEN APPLY TO... 


J. H. BUNNELL & CO., 76 Cortlandt St., New York. 


Ben BeEciRic LIGHTING PLANTS. Np Nabe Pg CO., 17th & Chestnut Sts., Philadel- 


phia. 
Two Cylinders—Tandem. | Send for | An Impulse Every Revolution. CHAS. E. GREGORY, 3138 So. Canal St., Chicago. 
Unexcelled Regulation. Circular. | Highest Type of Construction. NEW MAN-SPRANLEY CO., New Orleans. 
J “ ! Pe WE N v Pa £ Y Ay N A Se 
THE VARYAN C a ae FRONTIER IRON WORKS Weekes CARRIGAN & HAYDEN CO., Un 
T New York C : 
ea le Saree AO re Er. JOHN FORMAN, 644 Craig St., Montreal. 


ae PATTERSON & CO., Belfast, Ireland. 
.M. SALMONY & CoO., London, England. 


: > a TRANSFORMER | Th Upton Midget,” Enclosed Arc. 


suuiest cone uss, | /M6 Upton Lamp, Open Are. 


CLOSEST REGULATION. Made for All Circuits! 
PERFECT VENTILATION. Absolutely Steady White Light! 
GUARANTEED against No Parts to Wear or Get Out of Order! 
Burn-out for TWO YEARS. ENCLOSED ARCS BURN 125 TO 150 HOURS AND 
Send for particulars to TAKE 3 TO 6 AMPERES, AS DESIRED. 
SEND FOR CATALOCUES No. 3! AND 3S. 


me Se a STANDARD THERMOMETER AND ELECTRIC 60, 


ST. LOUIS, U. S. A. PRABODY, MASS. 


To Close Out Balance of Old Type Lamps we offer 


200 Manhattan D. C. Penes at $12.00 per Lamp. 
50 Manhattan 1 Junior L amps (3 , amperes) $11.00. 


SOLD AS JAN 
B U T If You Want the Best ” C. and D. C. Enclosed Arcs on the market, use the 


New Type Manhattan. 
Shore tNenae ae Manhattan General Construction Co., 


11 Broadway, New York. 


THEY CHANGE COLOR 


AND ATTRACT THE EYE. 


Money Makers for Agents and Users 
of this Advertising Device. 


sre we 


Description of Prismatic Electric Signs (Special No. 21). Metallic Case, 
Bison green, blue, white or black enamel. Double side and end glass. 
Colors, green, violet, orange, red ayia their combinations. Seven changes 
of Solon to the minute. 
Maximum amount of current ened, two and one-half 16 C. P. lamps. 
Any inscription desired on gla 


SPECIAL No. 21. $25.00 COMPLETE. 


PRISMATIC ELECTRICIJSIGN CO., Williamsport, Pa., U. S. A. 
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IF YOU ARE NOT AAT PRESENT USING 


COLUMBIA LAMPS, 


WE WOULD RESPECTFULLY SOLIGIT A TRIAL ORDER, THROUGH- 
THE MEDIUM OF WHIGH WE GAN GONVINGE YOU THAT THEY. 
WIbb BE FOUND SUPERIOR JV ALL RESPEGTS TORLbL OTHER 


MAKE OF LAMPS. THE GOLUMBIA INGANDBSGEN? LAMP GO, 


7G GUARANTEED ML. I910-12- 
WRITE FOR NEW ILLUSTRATED } CHICAGO, RSENS none Buocx MAIN OFFIGE & FAGTORY aoa peed ee See 


~ CATALOGUE, SAN FRANCISGO, PAUL SEILER ELECTRICAL WORKS, 
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This picture tells 
about all that is 
necessary to tell.? It 

_simply illustrates 
Mone of the many! 
duties that can be 
given to a Lundell 
Motor, and assigned 
witha perfect faith 
that the motor will 
do its whole duty, 
and do it well; do 
it economically ; do 

it continuously, 

We make them 
for belted, direct, or 
geared connection 

to any machine. 


Any h.p. or volt- 
age. All correspon- 
dence promptly and 


carefully answered. 
i J Write for catalo- 
wo gue No. 583. 


Sprague Electric 
Company, 
20 Broad Street, NEW YORK. 


In writing to Advertisers please mention 
THE ELECTRICAL ENGINEER. 


THE PRINCIPLES OF 
THE TRANSFORMER. KK 


By FREDERICK BEDELL, Ph.D. 
Assistant Professor of Physics in Cornell University. 


Cloth. pp. ix+ 46. Price $3.25, net. 


250 Illustrations. 


The work is interesting and instructive, the style is very clear, and the 
various theories impartially examined, some good experimental diagrams 
are given, also useful information on testing transformers. 


Sent on receipt of price by 


The Electrical Engineer, 
: 120 Liberty Street, 
NEW YORK. 


Being Volume II of 
the Text-Book on Elec- 


ALTERNATING CURRENTS 
AND ALTERNATING CUR- tro-Magnetism and the 
RENT M ACHINERY > || Construction of Dyna 


| mQos, 


By Dugald C. Jackson, Il. E. 
Professor of Electrical Engineering in che University of Wisconsin. 
AND ‘ 
John Price Jackson, M. E. 
Professor of Electrical Engineering in the Pennsylvania State College. 


Cloth. 12mo. Price, $3.50, net.. 


This book is in use in many of the best institutions of learning through- 
out the country, and is recommended by a large number of prominent 
electrical engineers. 


Sent on receipt of price by 


THE ELECTRICAL ENGINEER, 
120 Liberty Street, - - NEW YORK. 
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A Telephone Beauty. | =r 


We claim that our No. 11 telephone is just.a little 
better than any other instrument that is offered to the 
telephone trade at the present time. 

We appreciate the fact that this is a big claim to 
make, but we are willing to substantiate our claim to 


responsible telephone exchanges in this way. We will , 
send a sample instrument on trial for 30 days, with the ARMATURE and . 
understanding that you may return the instrument at } 
the end of that time at our expense if you are not FIELD COIL 
sufficiently pleased with it to sob to keep and pay A@® VARNISH. 
for it. 3 

Gould’ We Makela Moreau iinera Offer ? Gr D 


eed ft 
Send for further particulars. Zs 


ELECTRIC APPLIANCE COMPANY, 


ELECTRICAL 242 Madison St., f= WY ) } ; ee 
She plea | gl staNDARD PRINT COL 
4 FEEDS NEW YORK- CHIGAGO - HAMBURG - | ONDON-PARIS. 


BECAUSE our GUARANTEE OF 
PERFECTION for the 


oo NEW RIVAL’”’ A 4 Ve, FOR A ty a BEELS QR’ 3 


»~ Is always lived up to to the 
letter, there is no risk taken 
in ordering trial lot to prac- 
tically prove its great merit. 


Get our LOW PRICES. AND STAMPINGS of all kinds for ELECTRICAL 
JOHN KAMMER COMPANY, : ES PURPOSES. Labor Saving Machinery De- 


signed and Built for Manufacturers. 
176-178 Indiana St., CHICAGO, U. S. A. 


CARY SPRING WORKS, c/o | : 
240 and 242 West 29th St., Goommay KEY STONE ELECTRICAL | 
Nadeem == ie INSTRUMENT Wy Ny COMPANY 


Manufacturers of 


| WIRE and SPRINGS Gua 901 MONTGOMERY ave ¥ * » \ PHILADELPHIA. 


Of all Kinds: vedi SWITCH-BOARD AND 


TRADE MARK. 


‘S CORTLANUT ST 


NN : PORTABLE INSTRUMENTS 
CHICAGO : POLARITY INDICATORS 
ein) c ; GROUND DETECTORS. 
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The Power Plant of the American Soda Foun- 
tain Company, Boston Mass. 


BY H.W. WELLER, C.E. 
INTRODUCTION, 


HEN two years ago the trustees of 
the Boston Real Estate Trust, 
owners of the building, placed in 
the hands of Messrs. Lockwood, 
Greene & Co., the designing and 
installing of the above plant, 
there were comparatively very 
few combined electric lighting 
and power plants on the two- 
wire system operating on 220 
volts. However, after carefully 
considering the matter, it was 
decided that such a plant offered 
the best solution of the various 


problems involved, and it was 
therefore adopted. 
The building, better known. 


as the Tufts Building, had been 
leased for a term of years to the American Soda Fountain Co. 

(a consolidation of the various interests in this line), of which 

Mr. J. W. Tufts is president. It was therefore to be adapted to 
_ their particular needs, especially as regards the power and its 
transmission to the different portions of the structure. The 
plant is particularly interesting to the electrical fraternity, inas- 
much as it is a careful combination of electrical and mechanical 
transmission, specially designed for the work it was called upon 
_ to perform, with due regard to the important questions of first 
cost and economy of operation. 

Owing to the number of small machines and tools scattered 


lia Ne pe: fh 0m, 
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THE TUFTS BUILDING, BOSTON. 


throughout the building, it was not deemed advisable to install 
individual electric motors for each of these, especially as their 
first cost, and that of the necessary wiring, would have beea 
prohibitive: —- 

_ Briefly, the current is generated in the engine room on the 
first’ floor, and distributed to motors on the different floors, 
which in turn are belted direct to the line shafting in the vari- 
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ous departments, suitable clutches and belts being provided, so 
that sections of the shafting on the various floors can be shut 
down when required. This makes a very flexible arrangement, 
and one which in operation has proved perfectly satisfactory. 
The advantage of 220 volt motor service is too well known 
to be alluded to here, but in installing a plant of this kind for 
both power and lighting from the same generators, it is usual 


ONE OF THE ELEVATOR MACHINES ON FIFTH FLOOR: 


to run a three-wire system or operate the lamps two in series, 
each method, however, having objections both in first cost and in 
operation. As the generators installed give no _ perceptible 
change in voltage, with the varying load on the motors, the 
220 volt lamps, used in this plant, are run from the same bus- 
bars, without showing any unsteadiness or flicker in the lights, 
and the engineers are to be congratulated on the success of the 


installation. 
THE BULLDING. 


The building was designed and erected by Messrs. Kendall, 
Taylor & Stevens, architects, Boston, and has a frontage of 
177 feet on Congress street; it is 180 feet in depth and the top of 
the cornice is 92 feet above the sidewalk. It contains seven floors, 
the outside walls being of selected hard burned red brick, with 
cut stone trimmings, while the inside construction is of steel, 
with fireproof floors. These have a total area of 194,000 square 
feet, and as the building was designed for manufacturing pur- 
poses, the floors, with the exception of the first, were laid out 
for a safe load of from 250 to 300 pounds per square foot, and 
these were constructed by the Columbian Fireproofing Co., of 
New York, under their well-known patents. The first floor was 
constructed of ‘“‘Guastavino” tile and cement arches, and filled 
in with a concrete of cinders and cement. The safe load for a 
portion of the marble sawing department is 1,000 pounds to 
the square foot, and the remainder of the first floor, 400 to 500 
pounds. 

As the site of the building was partly reclaimed from the 
harbor, it was necessary to “close pile’ under all walls and 
foundations, building a substantial sea-wall and stone and con- 
crete footings upon the tops of the piles. 


BOILER ROOM. 

The boiler room is 32 feet 6 inches by 36 feet 8 inches and 31 
feet high, with a monitor top to the roof, and was laid out for 
three boilers, each of 200 h. p. nominal. At the present time, 
two high pressure, horizontal water-tube Campbell-Zell boilers 
are installed. They are set in one battery, and, in order to 
comply with the smoke ordinances of the city, and also for 
economy, are equipped with the well known down draft grates 
of the Hawley Furnace Company. The gases from the boilers 
are carried in a steel flue across the rear of the boiler room, and 
into the stack adjoining. The main damper is automatically con- 
trolled by a Spencer damper regulator on the wall of the boiler 
room, The boilers are equipped with Ashton pop safety valves, 


106 


and Reliance water columns, with high and low water alarms, 
and all the piping is of extra heavy brass. The boilers and flue 
were supplied and installed by H. W. Weller, engineer, Boston, 
and the brick setting was done by the Jarvis Engineering Com- 
pany, Boston. 

As all the coal had to be brought through the end of the 
marble-sawing room, and space could not be spared for any 
floor tracks, an overhead track was installed with a_ traveling 


A CORNER OF THE PLATING ROOM, WITH EDDY GENERATOR 
FOR THE BATH. 


bucket, by which the coal is brought from the dock and dumped 
in front of the furnace doors. 

The stack is of brick, circular, 5 feet 6 inches, inside diameter, 
and 150 feet high above the boiler room floor, and is finished off 
with a neat cast-iron cap. 


ENGINE ROOM, ENGINES AND GENERATORS. 


The engine room is 33 feet 8 inches by 36 feet 8 inches, and 
20 feet 6 inches high, with a monitor roof, and connected with 
the boiler room by an iron stairway. It contains a compound 
condensing engine of the well known Cooper-Corliss type, built 
and installed by Messrs. C. & G. Cooper, of Mount Vernon, O. 
The cylinders are 36 inches and 16 inches by 30-inch stroke, 
and the engine runs at a speed of I1o0 revolutions per minute, 
steam pressure 100 pounds. The fly-wheel is 14 feet in diameter 
and very substantial, weighing 35,000 pounds. 

The engine is direct connected to a 250 k. w. Crocker- 
Wheeler multipolar generator. This machine is compound 
wound, and designed for an output of 1,000 amperes at 250 volts, 
but will carry an overload of 50 per cent. for a long time with- 
out a dangerous rise in temperature. It has eight poles, and 
six carbon brushes in each set, the brushes being shifted simul- 
taneously by the movement of a single ring when it is neces- 
sary to adjust them. 

There is also a Westinghouse automatic vertical, three cylin- 
der compound condensing engine 14x1I4x14 inches by 24-inch 
stroke, running at 282 revolutions per minute, with a steam 
pressure of 110 pounds. It is direct coupled to a 125 k. w. 
Crocker-Wheeler multipolar generator of the same type as the 
larger machine. The larger unit is installed to carry the power 
load, while the smaller, which is connected to the same bus- 
bars, is to carry any excess when the lights are required, in ad- 
dition to the full power load. 

The piping is covered with Magneso-Asbestos non-conducting 
material, supplied by Nightingale & Childs, of Boston. All the 
piping is carried underneath the floor of the engine room, which 
is finished in red and white slate tiles. The piping is designed 
for high pressure and was supplied and installed by the Wal- 
worth Construction and Supply Company, of Boston. 
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The valves, which are of the Chapman pattern, are controlled 
irom the engine room floor by. hand wheels mounted on polished 
standards. ‘ 

A handsome gauge board of slate is provided on the wall of 
the engine room, upon which are mounted six large pressure 
gauges indicating respectively the high pressure, general service 
and direct heating system, also the receiver, vacuum, and city 
water pressures. It has also an Edson recording pressure gauge 
with alarm attached, and a large nickelled clock. The high 
pressure carried is usually 100 pounds, the general service 50 — 
pounds, and the heating system 45 pounds. The engine room 
is also supplied with an overhead traveling crane, running on 
iron tracks carried on brick supports corbelled out from the 
main walls. It has a safe capacity of 16,000 pounds, and was 
built and installed by the Boston Bridge Company. 

In the basement of the engine room are located the various 
pumps, condensers, etc., conveniently arranged, and as they are 
only a few feet above the tide level, the water for condensing 
purposes is easily obtained with ,a minimum of lift, a point of 
considerable economy in a plant of this character. 

There is an outside plunger Blake pump for the hot feed 
water, the steam cylinder being 8 inches, and the plunger 5 
inches in diameter, and ro-inch stroke. It is provided with a 
simplex valve motion at the steam end and four pot valves on 
the water end. There is also a Knowles duplex feed pump 6 
inches and 4 inches by 7-inch stroke. The condenser is a 500 h. p. 
Wheeler surface condenser, and the circulating pump is a 
Knowles three cylinder, the steam, water and air cylinders being 
each 12 inches in diameter and 10-inch stroke. The feed water 
heater is horizontal of the Wheeler type and uses the exhaust 
steam from the pumps. < 

A gravity oil system is installed for lubricating the engines, — 
the oil being pumped up into the distributing tank by a Deane 
pump 3 and 2 inches by 5-inch stroke. 

There is also a “Magic” oil filter and purifier supplied by 
Lewis Rice of Philadelphia. 

The heating and ventilating system was installed by the B. F. — 
Sturtevant Company, of Boston. The cold fresh air is brought 
from the outside of the building and forced, by means of a 
blower, through a Sturtevant heater, and distributed throughout 
the building. The blast wheel is 10 feet by 5 feet, coupled direct 
to a Sturtevant horizontal side crank engine, the cylinder of — 
which is 10 inches diameter and 12-inch stroke. The heating ~ 
stack contains upwards of 11,000 feet of t-inch pipe, and the hot 
air is carried from it, in a brick duct in the basement, to the — 


AN ALLEY IN THE BRASS SHOP, SHOWING MOTOR ON 
CEILING. 


four vertical main brick flues or risers which supply the various 
parts of the building. 4 

A compressor engine has also been installed in the building, | 
with 7-inch steam and air cylinders, and 7-inch stroke, to sup-— 
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ply compressed air for operating the pneumatic tools which are 
used for cutting and drilling the marble slabs. 
SWITCHBOARD. 

The main switchboard in the engine room was built and in- 
stalled by Messrs. W. J. Murdock & Company, of Boston, and 
is of black slate, supported on a substantial iron frame, with free 
access at the rear for examining the rheostats and connections, 
but the space is enclosed by gates of open iron work. It con- 
sists of four panels, one for each of the generators, one for the 
power feeders, and one for the lighting circuits. | 

The panel for the large generator contains a 300 volt Weston 
direct reading station voltmeter, a Weston station ammeter for 
1,500 amperes, a 1,cOO ampere magnetic circuit breaker, a gene- 
rator field rheostat, and a triple pole switch. The smaller gen- 
erator panel contains a similar Weston voltmeter, a 750 ampere 
ammeter, a 500 ampere circuit breaker, rheostat and triple pole 
switch. 

The lighting panel has mounted upon it a Thomson record- 
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of 50 feet per minute, and are arranged with a double purchase 
on the ropes. The other two have a speed of 75 feet, and a sin- 
gle purchase on the ropes. 

The drums are fitted with two automatic stops, one being 
the slack cable stop. They have the usual main brakes, and 
also auxiliary brakes at the top and bottom floors. The safety 
dogs on the cars are operated by separate counterweights, so 
that should the weight of the car be thrown off the main cables, 
the counterweights immediately set the dogs. 

All the elevator motors are 20 h. p. bipolar, and were manu- 
factured by the Smith & Hill Elevator Company, of Quincy, 
Ill., who also supplied and installed the elevators. 


POWER MOTORS. 

All power motors, with two exceptions, are of the well known 
Crocker-Wheeler make. They are inverted and bolted to “TI” 
beams, which are securely fastened to the underside of the ceil- 
ing rafters, thus avoiding the necessity of taking up valuable 
floor space, and the obstruction caused by the driving belts, and 


ENGINE AND DYNAMO ROOM, TUFTS BUILDING, BOSTON. CROCKER-WHEELER GENERATORS AND COOPER AND 
WESTINGHOUSE ENGINES. 


ing wattmeter, six double pole feeder switches, and a_ small 
direct reading Weston voltmeter. The power panel contains a 
Thomson recording watt-meter, and 4 large and 2 small double 
pole switches. The field rheostats are circular in form and were 
supplied by the American Electric Heating Corporation, of Cam- 
bridge, Mass., and are very compact and efficient. The circuit 
breakers are of the well known I. T. E. type, manufactured by 
the Cutter Electrical Company, of Philadelphia, Pa. ~All the 
switches were manufactured by Messrs. Murdock & Co. 


ELEVATORS. 


There are seven electric elevators in the building, two for 
carrying passengers, and five for freight. The passenger cars 
have a speed of 250 feet per minute, each being controlled 
by a double traveling shipper, operated by a handle in the car. 
The motors are compound wound and each is governed by a 
rheostat, the controller arm being operated by two solenoids 
placed in series with the shunt field, and these in turn are 
operated by switches controlled by the shipper ropes. The five 
freight elevators are each capable of lifting from 6,000 pounds 
to 10,000 pounds respectively, and three of them have a speed 


at the same time placing them out of reach of interference by 
meddling employees. The rheostats and controllers are placed 
on the walls convenient to the motors. The following are the 
motors installed at the present time, commencing at the top of 
the building: 7th floor, one 50 h. p. six-pole multipolar motor 
operating the entire brass shop. The armature is double cir- 
cuited and handled by four sets of brushes, with special brush 
holders arranged so that all the brushes can be raised from the 
commutator simultaneously by one movement of a lever arm. 
This motor is operated by a standard Crocker-Wheeler con- 
troller. 

The machine shop, on the same floor, is driven by a 40 h. jp. 
octagon frame motor, with standard Crocker-Wheeler brush 
holders, and controller. 

The copper shop is operated by a 25 h. p. motor of similar 
type, but this motor is bolted to the floor instead of the ceiling, 
on account of the coal dust and dirt from the forge being liable 
to cause trouble with the commutator and bearings. 

On the 6th floor, a 50 h. p. 6-pole motor, similar to that in 
the brass shop, supplies power for the Britannia metal depart- 
ment, and is, like the rest, directly pelted to the line shaft. 
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sth floor. On this floor are located five of the elevator ma- 
chines, which have previously been described. 

In the plating department is installed a 4o h. p. multipolar 
motor exactly similar to that in the machine shop. It is 
directly belted to the line shaft, which drives six Eddy 2%-volt 
plating machines for electrotyping and silver plating purposes. 
There is also on this floor a 1% h. p. General Electric new 
type bipolar motor, with laminated field and extended shaft for 
a scratchbrushing lathe. 

4th floor. On this floor is located one elevator machine. 

3d floor. Two 5 h. p. inverted bipolar motors are installed 
here, one operating the extract department, and the other the 
testing bed for soda apparatus. 

2d floor. The marble department on this floor is operated by 
a 15h. p. octagon frame motor of similar type to that in the ma- 
chine shop. It is also directly belted to the line shaft. 

Power for the carpenter shop, tin shop and second-hand mar- 
ble shop is furnished by a 15 h. p. 4-pole Onondaga motor, run- 
ning 1,200 revolutions per minute. 

1st floor. There is one 10 h. p. inverted bipolar motor, direct 
belted to the line shaft driving two circular saws in the packing 
room. 

In the setting up and assembling room is one 25 h. p. octagon 
frame motor directly belted to the metal rolls for rolling down 
Britannia metal. 

In the marble mill on this floor are two 50 h. p. multipolar 
motors similar to that in the brass shop. One of these is 
belted to the line shaft operating the marble cutting gang saws. 
These saws are thin bands of steel in gangs of from 20 to 30 
saws, worked back and forth with sand and water, wearing 
through from 4 to 6 inches of the hardest marble per day and 
cutting it into slabs of the required thickness. The other motor 
is belted to the shaft operating the rolling beds for polishing 
the marble slabs, and also the single marble rip saws. These 
two line shafts are butted end to end, so that they can be 
clutched together at any time, in case one motor gives out, thus 
enabling the other motor to keep both departments going. 


THE LIGHTING, ETe: 


Distributed through the building are 56 Helios arc lamps, 
two in series on 220 volts, and also 2 direct multiple arcs, each 
lamp taking about 550 watts across 220 volts. These lamps 
were supplied by the Helios Electric Company of Philadelphia. 
There are also about 1,800, 16 c. p., 220-volt incandescent lamps 
connected, and operated on a two-wire system. Pass and Sey- 
motfr porcelain sockets are used, with General Electric new 
type Edison lamps and T. H. bases. 

There is a very complete system of telephones for factory 
service, consisting of 22 instruments, which was installed by 
the Whitman & Couch Company, of Boston. In the time bell 
system are 18 large electric and vibrating gongs, operated off 
the main lighting circuits, with a sufficient resistance inserted to 
cut down the electric pressure to about 20 volts. This was in- 
stalled by Mr. Ross, the electrician of the plant. 

The entire plant reflects great credit on the engineers, Messrs. 
Lockwood, Greene & Co., of Boston, who have installed numer- 
ous complete steam and electric power transmission plants in 
various large cotton mills and manufacturing establishments. 
The engines were installed by Messrs. C. & G. Cooper and West- 
inghouse, Church, Kerr & Co., and the pumps, condensers, etc.. 
by the Walworth Construction & Supply Co., who also supplied 
and erected the piping. The Crocker-Wheeler motors were 
supplied and installed by Mr. J. Hally Craig, w... Bibber- 
White & Co., New England representatives of the Crocker- 
Wheeler Electric Company. The Onondaga motor was fur- 
nished by Mr. J. L. Russell, New England agent for the Onon- 
daga Dynamo Company. The A. C. Lewis Company were the 
contractors for the complete wiring of the building and the line 
shafting and pulleys were supplied and erected by Messrs. Jones 
& Laughlin, of Pittsburg, Pa. 

The operation of the steam plant is in the hands of Chief 
Engineer Mr. A. A. Noyes, while electrician, Mr. N. C. Ross, 
has charge of the generators and motors and electrical installa- 
tion, and the thanks of the writer are due to these gentlemen 
as well as to the architects and engineers, who designed the 


building and power plant, for the data embodied in the above 
description. 


MANILA PRESS MESSAGES are being censored at both 
ends of the line. 
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Scribner’s Connection-Counting Mechanism for 
Telephone Lines. 


jh this apparatus, designed by Mr. Charles E. Scribner, each — 

telephone line is provided with an answering jack and a line 
jack. Pairs of plugs are furnished for uniting lines, of which one — 
member is adapted for use in connection with the answering jack 
and the other in connection with the line jack, and the circuits 
of the connection-counting appliance are so arranged that they 
are brought into operative condition through the agency of reg- 
istering contact pieces of the answering plug and answering jack 
only, the final actuation of the appliance being determined in the 
response to the call at the called sub-station. This arrangement 
insures the operation of the connection-counter of the call-origi- 
nating line only. The switchboard organization with which the 
invention is designed to associate the connection-counting appli- 
ance, comprises a line signal for each line, a “cut-off relay” for 
each line adapted when excited to sever the normal connections 
of the line signal, a local circuit closed in making connection 
with the line by means of a plug in a spring jack, including the 
cut-off relay, plugs, and a plug circuit for uniting lines, supervis- 
ory lamp signals, and relays in the plug circuit controlling the 
supervisory signals. 

The process of establishing connection between lines and of 
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SCRIBNER TELEPHONE CALL REGISTER, 


registering the connection in the response of the called sub- 
scriber may now be traced. Referring to the figure, a subscriber, | 
as at station A, desiring to secure connection with another line 


removes his telephone from its switch, whereby the latter is per- __ 


mitted to close the line circuit, and furnish a path for current 
from battery b through the line relay d. This relay being thus 
excited closes its switch contacts, completing the local circuit — 
5 6 of battery g, and brings about the illumination of signal lamp 
h. The operator in attendance upon that line answering the 
call inserts plug i into the spring jack and brings her listening 
key o into position to connect her telephone with the plug cir- 
cuit 7 8. These acts on the part of the operator bring about the 
following arrangement of circuits: The plug circuit 7 8, and, 
consequently, the telephone are brought into connection with 
line conductors I and 2. The contact pieces f* f in the answer- 
ing jack are closed together, whereby a circuit is completed, 
including wire 4 and a portion of wire 3, through the cut-off re- 
lay c, which being excited separates its switch contacts and 
breaks the connection of line conductors 1 and 2 with earth and 
with relay d, respectively, whereupon the latter appliance permits 
its switch contacts to interrupt the current through signal lamp 
h. The plug seat switch s is permitted to close the local circuit 
16 17 through the supervisory lamp p; but since the battery b 
instantly creates a current through the bridge 9 10, the plug cir- 
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cuit 7 8, and the subscriber’s line 1 2, in which the supervisory 
relay m is included, the switch contacts of this relay are closed 
together and complete the short circuit of lamp p. The sleeve 
k* of the plug is brought into contact with the thimble f of the 
answering spring-jack. 

The operator having learned the order may test the line called 
for in any suitable way. Having ascertained the line called for 
to be free for use, the operator inserts plug i’ into a line spring- 
jack e’ of the line and operates the calling key n to ring the bell 
at the station A’. The insertion of this plug in the spring-jack 
causes a rearrangement of the circuits of the called line in a 
manner somewhat similar to that just traced for the calling line. 
The conductor 15 becomes connected with the thimble f of 
spring-jack e’ and with wire 3, whereby a current is permitted 
to flow, which illuminates the supervisory lamp p’ and excites 
the cut-off relay c of the called line, causing the latter appliance 


.to break the normal line connections with earth and with the 


relay d. When the subscriber at station A’, responding to a call, 
removes his telephone from its switch, this act permits current 
to flow from battery b through the wires 9 and to, plug circuit 
7 8, and line conductors 1 and 2 to station A’, whereby the relay 
m’ is excited and caused to attract its armature. The movement 
of its armature connects wires 13 and 14, completing a parallel 
or shunt circuit about the supervisory lamp p’, made up of wire 
II, contact pieces f° k*, and wires 13 and 14. Since this circuit 
has a resistance low compared to that of lamp p’, the current 
through this lamp becomes insufficient to light it, while at the 
same time the current diverted through the winding q’ of the 
counting mechanism excites the magnet thereof and causes the 
actuation of the registering train. The movement of lever q* to 
operate this train brings contact pieces q° q‘ into connection, and 
thus closes a ground branch from wire 3 through wire 12, includ- 
ing the winding q® of the counter-controlling magnet. 

After the completion of this circuit the excitement of the mag- 
net is obviously independent of the circuit through wires 11, 13, 
14 and 15, being dependent only on the continuance of current 
through wires 3 and 4, which exists as long as the answering 
plug i’ remains in the answering spring-jack e’. 

It will be observed that the counting mechanism can be 
brought into operative condition only through the insertion of 
answering plug i into answering jack e’ of the line. The inser- 
tion of plug i’ into a line jack of the line leaves the counting 
‘mechanism of that line devoid of circuit connections by which it 
may be brought into operation. Thus the registering mechanism 
of a line only becomes operative during a connection and the 
-actuation of that mechanism is determined in the response of the 


called subscriber to the call signal through the agency of the 


relay m’, controlling the supervisory lamp signal connected with 
the line. 


The Zickler Electric-Luminous Wireless Tele- 
graph System. 


T a recent meeting in Vienna, Prof. Zickler, of Brunn, Mor- 
avia, described the system of wireless telegraphy designed 
by him, which differs essentially from the systems heretofore 
proposed. ‘The inventor was led to the idea by the contempla- 
tion of the enormous distance to which the rays of an electric 
light projector can be sent, an .example of which was the great 
Schuckert reflector at the Chicago Exposition, the rays of which 
were observed at Milwaukee, nearly ninety miles distant. One 
of the drawbacks to the Marconi system, as pointed out by the 
inventor, is that the signals can be read by any one with a suit- 
able receiver, as the rays are emitted in all directions, and hence 
no secrecy is possible. 
The principle upon which the Zickler system is based is the 
observation made by Hertz, in 1887, that light rays of short 


_ wave length, especially the ultra-violet rays, possess the power 


of inducing electric discharges. For example, if the discharge 
knobs of an induction coil be pulled apart until the difference of 


_ potential is insufficient it allows the passage of a spark between 


the terminals, and then if ultra-violet rays be allowed to fall on 
the terminals, the sparking will at once be re-established. This 


_ luminous-electric phenomena is utilized by Prof. Zickler in the 
following way: 


At the transmitting station the ultra-violet rays from an arc 


_ light are interrupted in a manner to correspond with the tele- 


graphic signals. These are sent out in the direction of the re- 
ceiver at the receiving station and permit sparks to pass at that 
point. These sparks send out electric waves which act upon a 
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coherer, so as to operate a telephone or Morse apparatus, or 
the sparks themselves can operate directly a bell, a telephone, or 
telegraph sounder or printer. 

As in the case of the Marconi system, spark telegraphy plays 
an important part here, but whereas in that system the sparking 
takes place at the transmitting station, in the Zickler system the 
sparking and its effect is utilized at the receiving station. 

The accompanying engraving, Fig. 1, shows the apparatus at 
the transmitting station. It consists of a powerful arc light, L, 


FIG. 1—ZICKLER ELECTRO-LUMINOUS WIRELESS TELEG- 
RAPHY; TRANSMITTER. 


enclosed in a case which can be revolved in any plane like an 
ordinary projector. Where lenses are employed to concentrate 
the rays they must be made of rock crystal in order to permit of 
the passage of the ultra-violet rays. The screen, V, which is 
placed in front of the opening, consists of one or mote glass 
plates which are operated like the pneumatic shutters of a 
photographic camera. 


As soon as the arc is established the beam is projected 


through the opening since the visible rays pass through the 


glass screen, V. The effective ultra-violet, invisible rays, how- 
ever, are absorbed by the glass plates and no luminous-electric 
effect can take place at the receiving station. These rays can 
only pass when the glass screen, V, is removed or opened, upon 
which the action takes place at the other station. Now by open- 
ing and closing the glass screens at proper intervals the ultra- 
violet rays can be made to correspond to the dots and dashes of 
the Morse alphabet. 

While signaling, only the ultra-violet rays are screened, where- 
as the visible rays are emitted without hindrance; it will thus be 
seen that an observer of the beam of light is unable to detect any 
signal since the beam of light undergoes no change visible to 


FIGS. 2 AND 3.—ZICKLER ELECTRO-LUMINOUS WIRELESS 
TELEGRAPHY; RECEIVING STATION AND RECEIVER. 


the eye of the observer. It will be plain, therefore, that the pres- 
ent type of are projectors can easily be arranged for carrying 
out this system of telegraphy. on 

At the receiving station is placed the arrangement shown in 
Fig. 2, the receiver itself being shown enlarged in Fig. 3. This 
consists of a glass vessel, r, the front end of which is closed with 
a piece of plane double parallel quartz plate, p, which is her- 
metically sealed. In this tube-like glass vessel the electrodes, e:, 
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and es, are sealed in. One of these electrodes, e:, has the shape 
of a sphere of a few millimeters in diameter; the other electrode, 
es, consists of a small circular disk so placed that a beam of light 
coming in through the quartz window p strikes it easily. Both 
electrodes are covered with platinum foil and are separated 
about ten millimeters from each other. The glass vessel, r, is 
exhausted to the proper degree or filled with an attenuated gas. 

Attached to the front end of the glass vessel is a metallic tube, 
mi, having at its front end a funnel-shaped extension with a 
quartz lens, 1, attached to the tube, mz, which can be regulated 
by means of the thumbscrew t. By this means the rays from the 
transmitting station can be sent through the quartz window and 
concentrated into a small oval spot of ight. A parabolic mirror 
can also be substituted in place of the quartz lens. 

The electrodes, e: and e2, are connected to the secondary 
winding of the small induction coil J in such a way that the 
spherical electrode, e:, is the anode and the disk electrode, es, 
the cathode. In the primary circuit of the induction coil which 
need not have a sparking power of more than one or two centi- 
meters, there is a rheostat, R, which allows of a gradual change 
of the primary current. 

For the reception of a telegram, the induction coil is set work- 
ing and the rheostat operated so that the tension is just insuth- 
cient to cause sparks to pass between the electrodes. Then as 
soon as the opening of the glass screens in front of the trans- 
mitting apparatus at the distant station permits the ultra-violet 
rays to reach the space between the electrodes, the sparks pass 
between them and cease as soon as the effective rays are again 
cut off. Thus by operating the glass screen, V, to correspond to 
the Morse code, signals can be transmitted. The sparks spread 
in the space about the receiver, produce weak electrical waves 
which strike a coherer in circuit with a sounder, like in the Mar- 
coni system. 

Experiments have also proved that the passage of the sparks 
in the secondary circuit can be used directly to operate a relay 
of proper construction. A telephone can also be used as a re- 
ceiver of the signals in this way; these signals can be heard at a 
distance of over a yard. 

It is claimed that Prof. Zickler has succeeded in transmitting 
signals in this manner to distances up to one and a half kilo- 
meters, and he hopes soon by means he possesses for increas- 
ing the effectiveness to be able to use this kind of telegraphy 
for distances which will enable it to be employed for divers 
practical purposes. 


London Police and Telephony. 


A special cable despatch to the New York “Herald” says: A 
week ortwo agolreferred tothe great difficulty of getting intouch 
in cases of emergency with the Scotland Yard headquarters de- 
tective force, there being no telephonic communication with the 
department. Now a telephone construction company has made 
Scotland Yard an offer to fit up for various stations all the nec- 
essary instruments, and at the end of six months to remove them 
if they do not give satisfaction. But the Commissioner of Police 
remains stubborn and refuses to make any change from the 
slow, A-B-C telegraphic system, of which the police officers are 
tired, and which one former inspector, writing for the press, 
calls a rotten and obsolete system. An attempt will be made 
to force the matter before Parliament soon after it reopens. 


School Instruction by Telephone. 


Senator Patten, of the Indiana Legislature, is the father of a 
scheme which proposes to put a common school education within 
the reach of everyone by telephone, and he is preparing a meas- 
ure for carrying out his ideas. His plan is to remodel the school 
system so that there will be in every house a telephone box to 
be furnished by the State, the wire from each box to lead to 
some central point in the county or township. The pupils are 
to use these telephones and thus receive instruction in their 
studies from the central point. This will do away with the schoo! 
houses, except the one to be used as a sort of educational tele- 
phone exchange. 


Telephones in Paris Hospital Beds. 
Telephones are to be placed in the wards of one of the Paris 
hospitals within reach of the bed-ridden patients, so as to en- 
able them to communicate with their friends outside. There will 
also be an arrangement whereby the telephones may be switched 
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on to a wire connected with a concert hall, so that the perform- 
ance may be enjoyed by the invalids. 


Chicago ‘‘Slot”’ Telephones Not Authorized. 


The right of the Chicago Telephone Co. to rent slot-machine 


telephones, particularly when the lessor demands the usual tele-— 


phone is denied in an opinion rendered by Asistant Corporation 
Counsel Edward J. Hill and approved by Corporation Counsel 
Thornton. 

The opinion is the result of the council order inquiring as to 
the right of the company to rent the slot-machine telephones. 


The World’s Telephone Statistics. 


The German government has had prepared a statistical report 
of the telephones of the world and which shows that the United 
States leads all other nations. The entire report affords the 
basis for interesting comparison and entertaining study and is 
as follows, although the totals are not exactly in accord with 
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the items: No. instru- Miles 
Countries. Date of Report. ments in use. of line. 
Sweden; (1807) Saan:...g-1ocueemrose Cera eee 36,500 74,5608 
Norway (1807); <a. sj. 2 - oo onan oreanes tite eee 20,678 33,481 
Denmark: (r895;)" sia. Suet eee ce Oe aces 10,500 09,3218 
Finlandy (1805), coasts ees 1s ae eee 7.351 13,049 
Great Britainrand Ireland-(1804)ar Saaeeeeete 60,645 83,401 
Holland, scc¢decke stew ds sone tes ee 8,000 4,071 
Beloium (1805) 4. 1) sa se ee ee oe eee 0,227 16,235 
Germany?! (1806)= «ac %m> ok be Ce ee 151,101 147,003 
Awsttia: (1806): 555.4052). «2 each ae eee 21,616 40,575 
Hungary (1806)) 2. .c:t: cee seers eer 10,203 17,040 
Switzerland (807) =. eee ee eee 28,846 47,504 
Franceé*:(1894))\sreshncerss singe eto eee eee 27,736 63,230 
Italy. (i806) wastes S Gada alert eee 11,091 13,049 
SPaiNy (yas dkeeeaped baeiys Wes Seg cee eee 11,038 14,282 
Russa: ae acsi: an eel ae ese es Geen eee 18,495 40,391 
RoOwumania. ocd. dude as eee 750 1419 
Bulgatia.1803.4s.4.4. scab soe eee 300 372 
Japan (1807)... <fte ce ahh aid sie cote ee ee 25232 5,262 
British (Indiaiasio.34 24 ee See 1,601 2,200 
French: India. .2. sags sone see cere eee 890 345 
Philippines ocx vse zten S-plepin ae eee ee 452 592 
Algiers. ....s.stosivisps Spee oe GReeE eines 335 224 
Tunis \. ss<oys)0 sealers Os a eee 200 281 
Sénegal ....:.3%, teens beph eee eee eee 50 84 
The Capeand Natal ay. oe. oeieee ee eee 600 1,100. 
United. States :(1800)sacqt seis oer 772,027 805,711 
Cut bar gists. Garsteoaute bie @ erphe sO een ee 1,818 1,181 
Canada (1808). cc.cehc selas ose eee 33,500 44,020 — 
Mexico .(1806).. oP ene nee acre eee 9,000 12,807 
Paraguay. (1801) -.4.27 mee eee eee 500 6258 
Uruguay (1800)) sc.%: otc sei eee 3,260 8.174 
Australia vce...4 scares a iycccstiky Sie eet en eee 823 2,300 
‘Rotel eet 1,288, 163 1,509,200 


Telephones for New York Farmers. 


The isolation of farmers from neighbors is urged as an ob- © 


jection to life on farms. Neighborhood telegraph and tele- 


phone lines have been proposed as a partial remedy, as by these — 


means neighbors could talk with each other daily, no matter 
what the distance or the condition of the roads. 
ent in the Hornellsville “Times” tells of a neighborhood tele- 
phone line in the town of Jasper, known as “The Jasper, West 
Jasper and Greenwood Telephone Line.’’ At Jasper village and 
Greenwood it connects with other lines. 


cash expenses for wire, insulators and instruments into as many 
shares as there are subscribers. The cost was $14 per share be- 


sides the labor and poles furnished. To subscribers the line is 


free, and others may use it on payment of Io cents a message. 
This last furnishes a fund which keeps the line in repair. There 
are ten subscribers to the line. 


LICENSING OPERATORS is the scheme of one bill just 
introduced in the Indiana Legislature, the fee to be $2, good for 
one year, and $1.50 each year for renewal. 


A correspond-_ 


The subscribers con- — 
structed the line, doing all the work themselves and divided the 
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Paris Metropolitan Underground Electric Road. 


S already announced in our columns, work has begun on 
the new Metropolitan Electric Railway in Paris, and the 
contract for the entire electric equipment has been awarded re- 
cently to the Westinghouse Elec. Co. The system in its entirety 
will consist of the following lines: 1. From the Porte de Vin- 
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BEG. 1—MAP OF PARIS ELECTRIC UNDERGROUND. 
cennes to the Porte Dauphine. 2. Circular line by the extern: 
boulevards. 3. From the Porte Maillot to Menilmontant. 4. 
From the Porte Clignancourt to the Porte d’Orleans. 5. From 
the Boulevard de Strasbourg to the Pont d’Austerlitz. 6. From 
the Cours de Vincennes to the Place d’Italie, by way of the Pont 
de Bercy. 

The concession for the building of the road was granted to 
the Compagnie Generale de Traction on the 27th of January, 
1898. The maximum width of the rolling stock is fixed at 2.4 
meters, and the maximum height above the rails 2 meters, with 
a distance of at least .7 meter between the sides of the rolling 
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FIG. 2—_SECTION OF DOUBLE TRACK TUNNEL. 


stock and the side walls. The width between the inner rails of 
the two tracks is 1.44 meters. 

The City of Paris was empowered to borrow the sum of 
165,000,000 francs, the estimated cost of construction. The work 
of construction of line No. 1 and part of lines No. 2 and 3, re- 
spectively between the Place de l’Etoile and the Trocadero, 

and the Place l’Etoile and the Porte Maillot is now under 
_ way, and it is expected will be finished in time for the opening 


THE ELECTRICAL ENGINEER. 


LET 


of the Exposition in 1900. The other lines will be constructed 

later; the routes are shown in the accompanying map, Fig. 1. 
The radius of the curves adopted is 75 meters, and these con- 

sist of two reversed arcs connected by a tangent of at least 


FIG. 3—SECTION OF SINGLE TRACK TUNNEL. 


50 meters length. The maximum grade is 4 per cent. Where 
two grades in opposite directions meet they are separated by a 
level stretch of at least 50 meters length. There will be no cross- 
ings at grade. 

The total length of the lines to be constructed is about 65 
kilometers, divided as follows: No. 1, 11 kilometers; No. 2, 23 
kilometers; No. 3, 9 kilometers; No. 4, 11 kilometers; No. 5, 
5 kilometers; No. 6, 6 kilometers. 

The character of the lines in percentage will be as follows: 
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FIG. 4—STATION WITH METALLIC ROOF. 


Underground, 70 per cent.; open cut, 14 per cent.; viaduct, 16 
per cent. 

The whole system will be double track. Fig. 2 shows the sec- 
tion of the underground road with curved roof. The interior 
width is 6.6 meters at the level of the rails and 7.1 meters at the 
spring of the arch, which is 2.43 meters above the level of the 
rails. The total outside width of the tunnel is 8.6 meters. The in- 
terior height at the centre is 5.2 meters and the total external 
height 6.29 meters; where at certain points the two tracks re- 
quire to be separated the section shown in Fig. 3 has been 
adopted. Where cuts are employed they will be covered by the 
metallic roof and the street pavement relaid above them. 

The stations will have two parallel platforms 75 meters long, 
thus allowing of a train of six cars, the length of the car adopted 
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FIG. 5.—VAULTED STATION. 


being 12 meters. These platforms are four meters wide, and the 
distance across from one to the other is 5.5 meters. The ex- 
ternal width of the station with metallic roofing is 13.5 meters, 
and the construction of such a station is shown in Fig. 4, while 
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Fig. 5 shows the construction of an arched underground station 
of concrete. 

As above stated the estimated cost of the work is 180,000,000 
francs, that is, about 2,800,000 francs per kilometer ($875,000 per 
mile). The City of Paris undertakes to carry out all the sub- 
terranean work, cuts, viaducts, platforms, etc., while the oper- 
ating company bears the expenses of the roads leading to the 
stations, entrances and exits of stations. 

The concession is granted for a period of 35 years. At the 
expiration of this time the city becomes surrogate to all rights 
of the company in the roadbed and its accessories, especially 
the electric power houses. The city reserves to itself the right 
to acquire the material and the equipment of the stations, work- 
shops, office fixtures, etc., and entrances to stations at an ap- 
praised valuation, and will have the right to acquire the entire 
system by purchase after the 31st of May, 1o10. 

The following will be the rates of fare for the Metropolitan 
District: First class, 25 centimes (5 cents); second class, 15 cen- 
times (3 cents). In order to provide for the sinking fund for 
the redemption of the 180,000,000 francs at 3% per cent. a traf- 
fic of 126,000,000 passengers or 2,000,000 per kilometer will be 
sufficient. This estimate is not considered high, and, in fact, it 
is probable that it will be very rapidly reached, in view of the 
fact that the Metropolitan roads of London, Berlin and New 
York carry 3,c00,000 passengers per kilometer. 


The Milde Electric Voiturette. 


@ = of the interesting electrical novelties in automobiles re- 

cently shown at Paris is the Milde “voiturette,” here ilius- 
trated. It will be seen that the batteries and motor are mounted 
on a separate truck or platform on the forepart of the tricycle, 
surrounding the front wheel and suspended from the encircling 
frame or shafts attached to the body. The batteries are 15 Ful- 
men accumulators, type B, in three groups, each cell with 5 
plates, of 85 am pere- hours’ capacity, and delivering current at 
25 volts to a series wound motor taking from 500 to 600 watts. 
The armature is geared in the manner shown to the central wheel 
and at 2,000 revolutions per minute gives a normal speed of 15 
kilometres an hour. Steering is effected by the handle bars, 
supported by four posts, which turn the whole front truck bodily 
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within the shafts, with the aid of the guide wheels bearing on the 
platform that «carries the mechanism, ete. 

The controller is placed under the seat and is operated by the 
handle seen at the right side of the carriage. It throws the bat- 
teries into various groupings and cuts in and out resistance from 
the field of the motor, so as to obtain different speeds and out- 
puts. There is one pedal just within the dashboard to cut down 
the current quickly for slackening speed and another which ac- 
tuates a mechanical band-brake on the rear axle. 

The voiturette can, it is stated, make a trip of 60 to 7o kilo- 
metres (35 to 45 miles) without recharging. Its total weight 
with two passengers is 440 kilogrammes (950 pounds), of which 
140 k. g. is for the fares. The load of 26.4 tons-kilometres is 
carried at an output of 127 watt hours per ton- kilometre, and at a 
cost of 3 francs per day, including recharge. The price is 3,000 
francs, or $600, which puts it well within the reach of a great 
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many people of but moderate. incomes needing vehicles for busi- ~ 


ness or. pleasure travel. One criticism on the rig that might be 
offered is that the mechanism and batteries should be better 
housed from the weather. The designer of the carriage is M. 
Greffe. : ; - 


Steam and Electric Roads in Ohio. 


'“A special despatch from Columbus, O., says: The Pennsyl- 
vania system is experimenting with the use of steam motors on 
the western branch lines, and in a few days the Pan Handle will 
receive fromthe East a motor car for experimental purposes on 
the Springfield branch running from Vienna to Springfield, O., a 
distance of 19 miles. Tests thus far are understood to have been 
successful and to have demonstrated that a combination engine 
and coach is better adapted for branches of steam roads than 
electricity, while much more economical than steam trains, 
where travel is light. The Detroit & Lima Northern is also hay- 
ing built a similar car for branch lines, while other steam roads 
throughout the State are giving the system a thorough investi- 
gation. The action is to meet competition of electric roads. 


The Trolley in Mexico. 


The work of converting the street railway system of the City 
of Mexico into electric lines is progressing rapidly. A force of 
more than 500 men are employed in the work. The line of tracic 
is now completed from the suburb of Guadaloupe to the Zocalo, 
which is adjacent-to the National Palace, and the trolley poles 
have been erected from Gamto de Peralyillo, to Guadaloupe. 
The trolley poles for several other of the suburban lines have 
also been placed in position. The structural iron work at the 
new power house is nearly completed and the sub-foundation ‘s 
all finished. About 25 miles of the system will be equipped and 


in operation in a few months. 
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The Government Investigation of Municipal 
Plants. 


A two years ago, at the desire. of various bodies and 

individuals interested in municipal ownership. Mr. Carroll 
D. Wright, Commissioner of the U. S. Department of Labor, 
began an elaborate inquiry 
lighting plants. Early in 1896 the plan was outlined as follows 


in the columns of The Electrical Engineer: The subject of mu- 


nicipal ownership of gas and electric light plants is proposed 
as a subject for joint investigation by the National Department 
of Labor and the Bureaus of Labor Statistics in the several 
States, the agents of the National Bureau to confine their in- 
quiries to States which have no bureaus of statistics. 
quiry will be made in all cases upon uniform blanks and accord- 
ing to uniform methods. This will add greatly to the value of 
results and their convenience for investigators, because it will 
make it possible to make easy and exact comparisons. Every 
electric and gas-lighting plant in the United States which is 
owned by the municipality will be reported upon, and a suf- 
ficient number of private establishments will be included to af- 
ford a basis of comparison between the two classes. The mere 
difference in price of lighting is often relied upon in these con- 
troversies to decide the merits of the two systems, but many 
other elements will be considered in the proposed inquiry. Full 
statistics of the cost of plant, the interest on plant, the cost of 


materials, the wages paid, the cost of superintendence and the — 


quality of lighting furnished will be given. The balance sheet 
for public and private establishments, indicating whether the 
public establishments pay a real profit, make up a deficiency 
from taxation, or pay a nominal profit by ignoring the cost of 
plant and bonded indebtedness incurred for its establishment. 
will be presented in each case. These results, tabulated accord- 
ing to uniform methods, will be sent to the National Depart- 
ment of Labor, according to the plans of the Executive Com- 
mittee, and will there be consolidated into a complete report 


into the operation of municipal — 
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covering the entire United States. The features of this report 
will be furnished to the various State bureaus for use in their 
own reports, with such additional detail as they may think it 
desirable to furnish for local uses. 

The inquiry has been carried out with considerable pains and 
effort, and the result is thus reported by the Washington cor- 
respondent of the “Brooklyn Eagle:”’ ‘Some interesting and 
rather surprising developments have attended the investigations 
made by the Labor Bureau in regard to the extent and effect 
of municipal ownership of water, gas, electric light and power 
plants in the United States. For the past two years the whole 
force of this bureau has been engaged in collecting statistics 
and general information of the way city, county and town of- 
ficials have administered control of water-works, gas and elec- 
tric light plants. In order to get posted on every phase of this 
matter, schedules were prepared embracing more than 850 ques- 
tions. These queries were presented to all persons interested 
in public and private enterprises of the above nature. Every 
town of 10,000 inhabitants and over was canvassed, and Com- 
missioner Wright believes that he is in possession of all in- 
formation to be obtained on the subject. As yet it is too early 
to give any definite conclusions as a result of the gathering to- 
gether of this great amount of data, but the Labor Bureau ex- 
perts found many instances of dire failure following the at- 
tempts of city officials to manage water, gas and electric works. 
It was also found that the growth of municipal ownership in 
these affairs has not been so great as is generally thought. In 
fact, if anything, the figures will go the other way, and show 
that there are fewer towns and cities running these enterprises 
to-day than was the case five and ten years ago..” 

With regard to the above statement, Mr. Carroll D. Wright, in 
answer to our inquiry, writes us under date of Jan.19 from Wash- 
ington: “We have given no forecast of facts, nor any advance 
summary, nor can we do so for some months to come. The 
field work is completed, and the tabulations are going on. 
When the report is entirely completed and ready for the printer 
we will allow newspaper representatives to make an abstract of 
x.” 


Werte WZieww lel! eA ele AZ tall el WON TEVEZ IQ, 


ene sor 


Mn iis Lagy emt), wa BS \ 


Mlle 
BLOM ONAN VAAN ONAN ny ald WM GKAOallalaaal mmaraml&, 


fd 
S 
olg 
S 
al 
N 
2} 


Improved Methods of Fire Protection. 


O correct a misapprehension as to part of my recent 
remarks since then widely copied from your jour- 
nal on the need of improved fire protection, I would 
say that my article was in no sense intended as a criticism 
on the rank and file of New York firemen. For these 
employees of the city are, to my knowledge personally, as brave 
and attentive to their duties as those of any city in the country; 
and, excepting the Brooklyn school teachers, they are among 
the most poorly paid, considering their long hours and the 
dangers of the service; but the higher officials have sat in 
their soft-cushioned official chairs complacently drawing their 
salaries for several years and have watched twenty-story build- 
ings springing up all around them, without in any way exerting 
themselves to provide means to fight fires under these changed 
conditions. Well, down by the sea, where the gentle zephyrs 
blow, there are to be found some little animals—almost vegetable 
in their habits—seated in their soft, muddy beds awaiting the 
tides to overwhelm them. Scientifically they are known 4s 
“Clamus Domestica.” 

The aim of my article was to have placed under the control of 
our firemen an efficient, up-to-date fire-fighting system. Our 
firemen will be found willing and enthusiastic in the perform- 
ance of their duties—even at the risk of their lives, but when re- 
peatedly they find themselves helpless to fight the fires beyond 
the reach of their little toy apparatus, they will soon lose heart 
and all pride in their calling. 

No army can be kept in good discipline and be enthusiastic 


‘fighters who are continually defeated in battle through no fault 


of their own. 

Ground rents are too valuable in this city for seven-story 
buildings—the limits of our little fire engines. 

The capitalist wants the best returns for his investment, and 
Scientific inventive talent has shown him how to get it in mod- 
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ern building construction. And the tenants prefer to be up and 
away from the noise of the streets, where there is plenty of 
sunlight and fresh air. 

To limit the height of buildings against the wishes of these 
two great elements that go to make up a city, because certain 
city officials are not progressive, would be a sad travesty on 
modern municipal government. JEAN WETMORE. 

New York City, Jan. 19, 1800. 


The Kolle Process of P1 Printing by X-Rays. 


With regard to the process of printing by X-rays, described 
in The Electrical Engineer of January 19, Prof. Elihu Thomson 
writes us as follows: 

When I first tried the production of multiple impressions by 
X-rays in 1896, my object was to show that the rays getting 
through ordinary sensitive paper were not exhausted, but might 
produce impression after impression through a considerable 
depth consisting of superposed layers of sensitive film. 

I have, of course, known of the possibility of printing in this 
way from my first experiments, but have made no endeavor to 
develop any process of the kind. The process as worked out by 
Izambard, and extended by Dr. Kolle, is certainly very interest- 
ing, and may, I think, have some practical application where the 
peculiar conditions under which the process can be carried on 
are valuable, as in the production of a number of copies of secret 
documents. It might, possibly, have value in the reproduction 
of copies exactly like the original, in cases where the ordinary 
photolithographic processes would be too expensive on account 
of the limited number of copies needed. I hardly can see in it, 
however, any great promise as replacing ordinary printing on a 
large scale. I think, indeed, that the speed of printing would be 
largely neutralized by the operation of developing, fixing and 
drying, as well as by the cost of the paper. 


ea 


ELECTRICAL LESTING POR® TELEGRAPH ENGI- 
NEERS. By Elton Young, M. I. E. E. Published by 
The Electrician Printing & Publishing Co., London, 18908. 
264 pp. Price, $4.00. 

This book contains numerous interesting chapters on the sub- 
ject of telegraph testing. It embraces the entire subject, devot- 
ing considerable space to submarine work, and not speaking at 
all of telephone cables, which is to be regretted. In the intro- 
duction the author describes the various measuring instruments 
without, however, giving any illustrations, and but mentioning 
the new Deprez-D’Arsonval galvanometer. In the chapter on 
insulation, the author describes a method of finding the insula- 
tion resistance of a cable by means of the loss of charge and 
shows that this method can only give approximately correct re- 
sults, and also how the small errors which generally creep in 
might be avoided or balanced. Measurements with electrometers 
are not given at all, the author probably recognizing the subtle- 
ness of the Kelvin instruments and the extreme sensitiveness of 
the newer and simpler types. Considerable new material is to 
be found in the chapter on “Capacity Measurements,” and Mr. 
Young shows that the method proposed by Muirhead is not very 
well applicable to long cables. He proposes a very simple 
method by means of which if the insulation resistance is taken 
into consideration the capacity of the cable can be found. He 
devotes considerable space to the fault determinations. Old 
and new methods are fully described and many useful hints are 
given, such as the introduction of a milliamperemeter in the cable 
leg of the Wheatstone bridge. The author does not specially 
recommend any particular galvanometer for cable measurements. 
In conclusion, he gives numerous valuable and ‘highly satisfac- 
tory tables and brings to a close a volume which is timely, ac- 
curate and complete. 
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The Northwestern Electrical Association. 


DRS successful conclusion of the meeting of the Northwest- 

ern Electrical Association indicates unmistakably that this 
society has a real mission, and it is to be congratulated on its 
proud boast of having the largest membership of any electrical 
society of a similar character in the country. If we were asked 
to state a reason for this success we should say that it is due 
to the fact that the association embraces within its membership 
many small stations in a particular section of the country where 
the conditions existing are in many cases similar, and where 
more or less direct comparison can be made between one station 
and another. But it is not without misgivings that we note a 
slight indication of discord arising, due to the fact that the 
association is widening the territory from which its membership 
is drawn. This was made apparent in the discussion of the reso- 
lution to assess members for the purpose of maintaining a watch 
on legislation affecting electric light companies in one particu- 
lar State. It was pointed out by some of the members that it 
was not the proposition of the society to aid the members of any 
particular locality, and the result was that the resolution was 
modified in accordance with that view. This slight indication, 
however, points to the fact that in spite of national and regional 
associations there is still need for State associations, and we be- 
lieve that they will increase as time passes. Still, we should 
be glad to see the Northwestern Association attempt to solve 
the State problem in its own way. 

Among the papers read at the meeting there was none that 
brought out more discussion than that by Mr. Debell on the 
subject of “Rates.” There may, of course, be conditions under 
which a flat rate may serve the central station better than a 
meter rate, but, when, according to the testimony of one of the 
members, the light output was doubled by putting meters on 
the circuits, there can be no question as to the ultimate method of 
current charge. Of course, this conclusion was reached years 
ago by many station operators, but it still seems necessary to 
point out the lesson, and it is well that the association took up 
the subject and threshed it out again, as it will help to keep many 
small electric light stations out of the hands of receivers, and 
place them on a dividend-paying basis. 

Mr. B. J. Arnold’s paper on “The Trend of Central Station 
Design” was an excellent survey of the present systems of cur- 
rent generation and distribution and of their probable evolution. 
While Mr. Arnold looks to the alternating current as the dis- 
tributing medium of the future, he believes that it is still behind 
on some points, and that it falls short in the operation of printing 
presses and elevators. So far as the operation of the latter 
is concerned we believe that this objection is not so strong as 
it was but a few years ago. Take the case of St. Louis for ex- 


ample, where there are quite a large number of elevators operated 


THE ELECT‘RICAT 2a Ne ia 


‘ward sign of a change as great as that from bows and arrows 
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by alternating motors, and, so far as we know, with success. 
Still Mr. Arnold is in a hopeful mood for the alternating current, 
and goes so far as to express the opinion that the connecting 
link between the present direct-current station and the future al- 
ternating is the combination of alternating-direct current gener- 
ators, which can be readily converted to alternating when the — 
time seems ripe for it. 

Mr. Arnold’s assertion that the use of the storage battery has 
not yet entered the domain of “established practice,’ we take it 
is meant to refer to this country alone; but, putting even this — 
construction upon it, we cannot agree entirely with Mr. Arnold. 
The storage battery to our mind is certainly entitled to be looked 
upon as good practice in all stations where its use is warranted, 
and there are, at least in connection with direct current stations, 
either for lighting or regular power service, probably few in- 
stances where the installation of a storage battery would not be — 
conducive to economy. It will only be a short time probably 
before Mr. Arnold will find it necessary to revise his opinion on 
this point. 


Who Shall Build the Automobiles ? 


NE of the oldest of the artistic trades and handicrafts is that 

of carriage building. It has grown up through many cen- — 
turies, and has formed a separate industry with workmen, tra- 
ditions and reputations of its own. Probably its prosperity — 
was at the height during the stage coach days, but it is not 
unlikely that the growth of private wealth has maintained it on — 
the old plane of activity during the whole of the century now 
closing. Although the railroad companies did not long go ~ 
to the coach builders for their cars, there was an enormous in-— 
crease in the number of private vehicles of all classes, and thus 
the loss of the stage coach was not seriously felt by the car- — 
riage builders. At the present moment, however, as the century _ 
closes, an entirely new prospect opens up, and one is led to con- 
jecture whether the changes in carriage building may not be- 
come so revolutionary as to cause the industry to pass into new 
hands, unless the former directors of it are alert enough to adapt 
themselves promptly to the latest conditions. It is the automo- — 
bile that is the instrument of this new departure, and the out- 


to breech-loaders and machine guns. p 

To state the case broadly, the carriage builders of the past 
have all been, practically, workers in wood. Now, while it is — 
possible that not a little wood enters into the composition of 
an automobile, it is easy to picture such vehicles, and good 
ones at that, into whose construction not a particle of wood en- 
ters. The modern automobile is a thing of steel and rubber — 
tubes, while its body may preferably consist of aluminum, light 
sheet steel, and a few trimmings not necessarily of leather, Th 
automobile embodies other problems than those of a vehicle 
that is hauled. It litts itself into speed from a dead rest; it is” 
steered within itself; its motive power is a matter of mechanism. — 
and the questions that arise at each step are radically different 
from those relating to the carriages of our fathers. How man 
carriage builders are there to-day who have given any proof 
of their desire and intention to head the new procession, and ta 
be the chief beneficiaries of the new tendencies? We are con-— 
strained to answer, not one so far as we know. Some of the 
carriage builders are making wooden bodies to fit the running 
gear of various automobiles, but, as we have suggested, that is 
a precarious tenure, with little promise of permanency in the 
new art. 

It does look, at this moment, as though a new crop of manu- 
facturers must come to the front, recruited, perhaps, to some ex- 
tent by the more enterprising of the old carriage builders, but 
consisting very largely of concerns trained in the fields of bi- 
cycle building and electricity. The automobile is very much 
on the lines of the cycling machine, and, so far as city trafhe 
goes, with which the new work is beginning, it is evident that 
electricity is to be the dominant element for many excellent 
reasons. Nearly all the automobiles exhibited this week at 
the cycle show are electric, and all the marked improvements 
are being made along electrical lines. The only automobiles 
plying for hire in this city are electric, and it is difficult for love 
or money to engage one for the evening later than ten o’clock 
in the morning. 

When wooden ships made way for the iron steamer, a new 
race of shipbuilders at once came to the front, and now that 
wooden vhicles are yielding place to automobiles compounded 
of metal and rubber, another new breed of captains of industry 
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with other skilled artisans bid fair to make the art especially 
their own. It will be very interesting to see the evolution work 
its way out. 


The Latest Keely Exposure. 


HILE one would rather draw the veil of oblivion over 
the doings of the late John W. Keely, still the facts which 
have come to light since his decease demand some notice. While 
there is probably no doubt that Mr. Keely had sincere admirers, 
and among them many who believed in him and his theories, 
all whose opinions are entitled to consideration saw in Mr. 
Keely’s mysticism a cloak for methods which would not bear the 
light of investigation. That this view was to a large extent, if 
not absolutely, justified, is now made apparent by the revelations 
which have recently followed upon the dismantling of Mr. 
Keely’s Philadelphia “laboratory.” 

It has long been held that all the experiments performed by 
Mr. Keely were carried out with compressed air as the motive 
power, although no one had heretofore been able to prove that 
fact. At one time we were almost inclined to believe that Mr. 
Keely operated by the aid of alternating currents utilizing the 
now well known phenomena of repulsion. All doubts, however, 
seem to be set at rest by the discovery of buried reservoirs de- 
signed to withstand heavy pressure and numerous outlets in the 
shape of fine tubing for the conveyance of the pressure to the 
apparatus exhibited to visitors, with the accompaniment of 
numerous trap doors, false floors, etc. A committee of scientific 
gentlemen and engineers, among them the well-known elec- 
trician, Mr. Carl Hering, of Philadelphia, who witnessed the 
dismantling of the laboratory, express themselves in no un- 
certain terms as to the means employed by Keely in the carry- 
ing out of his experiments and in the operation of the so-called 
Keely motor. While, as stated above, we have never believed 

- that Keely was in possession of any of Nature’s secrets, it is 
gratifying to know that the mystery surrounding his operations 
has been removed, and that the Keely motor is now definitely a 
thing of the past. 


Bridges or Tunnels. 


| age Brooklyn and New York, not to forget metropolitan 
districts further out from the centre, must be more closely 
united in a physical way, is one of the obvious facts of the time. 
Mayor Van Wyck has been advocating numerous bridges, but 
there does not seem any good reason why half a dozen tunnels 
would not do as well, leaving the tides to run freely and offer- 
ing no obstacles to navigation. In Boston, the subways have 
worked a wonderful development of over 100 per cent. in the 
travel, and the system there bids fair to undergo a great expan- 
sion. The people have become accustomed to underground 
travel by electricity, and like it so much that they ride twice as 
much as they did previously. With electric lights, electric trac- 
tion, electric elevators and electrical ventilation, underground 
travel is a very different thing from what it once was, and the 
objections to it daily lose their force or pertinence. 
Mr. J. VY. Davies has recently lectured before the Brooklyn 
Institute on the proposed Long Island Railroad tunnel between 
Atlantic Avenue and lower Manhattan, and has described its 
proposed construction and equipment. Not the least part of his 
argument lies in the following utterance: “The growth of our 
city requires and demands increased facilities for transportation, 
and particularly to suburban districts. Our Mayor is now advo- 
cating bridges galore, and no bridge can possibly be of the im- 
mense service to suburban New York that this tunnel scheme 
will be. Add also that in this case the city is not asked to 
expend any part of its wealth and thereby add anything to the 
great debt limit we hear so much about. The Long Island Rail- 
road will construct the tunnel if only the necessary permits are 
_ granted it to drive-a tunnel deep down below the surface. The 
cost of this tunnel, with all its advantages, and reaching all the 
way from the North River to the junction with the Long Island 
Railroad at Flatbush avenue, will be not over two-thirds of any 
bridge from river front to river front of the East River, and 
having none of the advantages this route has for those outlying 
districts of our great city.” These are arguments not to be light- 
ly put aside. Such tunnels might well be the precursor of a 
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system which New York City will certainly need in ten years, 
and whose absence nothing but the splendid service of the 
Metropolitan Street Railway Company enables us to overlook 
complacently. 
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We describe and illustrate in our present issue 
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the new Paris underground, for which the Westinghouse electri- 
cal interests have secured the contract, and would point out 
that. Paris now joins London in securing the benefits of under- 
ground electrical travel, while the road itself exemplifies also 
the work of the Boston subway and the New York elevated. 
And yet Mr. Russell Sage has the effrontery to state that one 
of the foremost men in the electrical field has advised him to 
stick to steam! 


Cleansing Havana. 


N OW that we have undertaken to put Cuba’s house in order 

before we turn it over to her own people, it becomes more 
apparent every day that the place at which to begin the house 
cleaning is Havana. For hundreds of years this spot has been 
the locus of most, if not all, the epidemics of yellow fever which 
have claimed so many victims on the island itself and on the 
American continents. Our Government has wisely recognized 
the the placing and maintaining of the city of Havana in first- 
class sanitary condition must be the first step towards the re- 
generation of Cuba Libre. How best to accomplish the result 
with the least expenditure of money and time is, therefore, a 
question of international importance. The problem at Havana, 
we believe, consists not only in taking care of the accumulated 
filth within houses and on the streets, but in purifying that vast 
cesspool, Havana Harbor. 

While it is not our purpose to formulate any definite plans 
by which this great work of cleansing Havana and its harbor 
can be accomplished, it seems to us that it is not out of place 
to suggest, at least, a method of electrical sanitation which has 
been tried successfully in this country. We refer to the Woiff 
system of sanitation involving the liberal use of electrolyzed 
sea water. With a number of Wolff disinfecting stations in 
operation at various points along the water front of Havana Har- 
bor, and supplying also disinfecting fluid for the streets and 
private vaults in the city, it seems to us that it ought not to take 
a long time to place Havana in as ptire and sweet a condition 
as has been. the water at Brewsters, N. Y., where a Wolff plant 
has been in operation for several years past. Our readers will 
recall, also, the work accomplished by the system in the disin- 
fection at Riker’s Island, opposite New York. The conditions 
at Havana cannot possibly be worse than those which existed on 
that island, which had for many months been a dumping ground 
for New York’s refuse. It might be judged by some that the 
volume of disinfectant required to purify Havana Harbor would 
be so great as to make the execution of such a plan hopeless; 
but when we consider that one part of electrolyzed sea water 1s 
sufficient to purify one thousand parts of the worst germ-laden 
fluid, it will be seen that the problem is by no means as formid- 
able as it appears at first sight. Of course, the disinfection of a 
harbor such as that at Havana would not be accomplished in a 
few weeks, but that a marked improvement would be noticeable 
within a few months, and that possibly within a year the desired 
result would be completely accomplished, seems to us a possi- 
bility of such far-reaching importance that the experiment is well 
worth trying. The United States Government has undertaken 
a task from which it has pledged itself not to shrink, however 
great the burden may be, and we feel certain that Havana will, 
before long, be put in as sanitary a condition as any city, simi- 
larly situated, can be. 


Mayor Jones. 


EW YORK CITY has lately had a visitor in the person of 
Mayor Jones, of Toledo, O., who filled quite a space in 
the newspapers with his talk in favor of the municipality own- 
ing everything and doing everything, because officials are able 
to run matters so much more efficiently and economically. This 
may be true of Toledo, but only when Mayor Jones is himself 
at home, with one eye on all departments and the other eye on 
his chances of re-election. The Toledo “Bee,” just to hand, ts 
raging about the condition of the streets, which, it says, are 
“dirty, very, very dirty; simply filthy.” Yet the city owns water- 
works and a fire department, but never a finger is raised by 
either to clean those wretched streets. Mayor Jones had better 
go home, and try to look after the things he is already mis- 
managing. The.loudest talk about these municipal schemes 
seems to come from people least competent to conduct them 
with economy and efficiency. 
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English Electric Lighting Statistics. 


OLLOWING its usual custom, the London “Electrician” in 

its first issue of the year gives a complete set of statistics of 

the electric light central stations of Great Britain. Lack of space 
prevents us giving these valuable statistics notice adequate to 
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their importance, but the accompanying diagram will afford 
some idea of the present state of the art in the British Isles: 
The total number of lamp connections in the Unitea King- 
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dom up to the end of 1898 is 5,206,000 8-c. p. lamps, or their 
equivalent, an increase of about 1,250,000 over last year, of which, 
roughly, one-third has been acquired in the metropolis and two- 
thirds in the provinces. This figure may be compared with the 
increase of 900,000 during 1897. The diagram, Fig. 1, shows the 
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steady rise in the total lamp connections in London and the 
provinces since 1880. 

In Fig. 2, which shows the relative number of connections to 
continuous and alternating current stations, the chain-dotted 
line has increased in length, partly at the expense of the dotted 
line, owing to a number of alternating stations having put down 
continuous-current machines for power supply. Thus the City 
of London Co. is added to the “mixed” stations this year, and 
in the provinces, Halifax and Salford among others, supply both 
continuous and alternating currents at present. 


Systems of Meter Rates.' 
BY EDWIN L. DEBELL. 


fT Biter study I have been able to give this subject has greatly 

increased its importance in my estimation, and impels me 
to urgently advise all central station operators to give it more 
serious consideration than it has yet received. We all know that 
our properties are operated at a poorer rate of economy than 
any other class of power plants, being in effective operation 
only a few short hours out of each twenty-four. Have we 
given due consideration to the cause of this defect; what means, 
if any may be employed to remedy it, and what a surprising 
amount of benefit would result thereby to ourselves and our cus- 
tomers? I think not, and the object of this paper will be an at- 
tempt to show how these conditions are affected by the systems 
of rates employed. 

The contract, or flat rate system, although still in quite ex- 
tensive use, is neither logical nor satisfactory. In the early days 
of electric lighting the service was employed mainly in busi- 
ness places, and only the number of lights needed for regular 
daily use were installed; lamps were all of one size, and the sta- 
tion usually run only until twelve or one o’clock at night. Un- 
der these conditions, flat rates were fairly successful, and could 
not be greatly abused. The fixed charges on the property, how- 
ever, were very high for each hour of operation, and high rates 
had to be charged. 

Nowadays the use of the service is more varied. Business 
places require a large number of lights for display and other oc- 
casional use, and we are called on to supply current to dwelling 
houses, shops, churches, halls and other intermittent consumers. 
Lamps are supplied in sizes from 2 to 50 c. p., and most of our 
stations are now operated all night, if not the entire twenty-four 
hours daily. Under these changed conditions, the flat rate 
privileges can be, and are, grossly abused. The central station 
is not only compelled to supply a large quantity of current for 
which no pay is received, but also to invest additional money in 
machinery to supply it. 

The justice of charging each customer for the exact quantity 
of current used, and the employment of suitable devices for 
ascertaining that quantity, cannot be questioned. The number 
of recording meters installed within the past few years, and the 
constantly increasing use of them, indicates clearly that this is 
generally accepted as the true basis on which to frame the 
charge for electric current. 

This proposition being accepted as true, we now come to the 
main question involved in this paper. What system of rates will 
be most just and satisfactory to our customers, and at the same 
time maintain or improve our present earnings? 

First, let us study prevailing methods and see if they are 
founded on the true cost of production. The usual custom is to 
charge a fixed rate per unit, with discounts proportionate to the 
quantity used. The rate per unit has been determined either by 
the present average cost of the total units produced, by estima- 
tion, or by the rates in most general use by others. In any case, 
the cost has been made to include all fixed expenses on the 
property, such as interest, taxes, insurance, management, clerical 
work, etc., and which generally amount to 75 per cent., or more, 
of the total cost of each unit produced. As the great bulk of 
the station’s output is accomplished in the three or four hours 


of heavy load each day, a like proportion of the fixed expenses — 


are charged against that period. Thus, according to our own | 


calculations, each of the remaining twenty or twenty-one hours 
has to stand but a small fraction of the fixed expenses, yet we 
charge our customers the same amount for each unit used in 
those hours as in the heavy load period. The process is one of 
average, and does not distribute the expense ratably to each cus- 
tomer. 


It may perhaps be claimed that the process is fair on account 
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of the manner in which we have to operate our stations, but it 
is a matter of great doubt whether this manner of operation is 
responsible for the present system of rates, or if the rates are 
responsible for the poor operation. 

When we charge nearly or all of our fixed expenses against 
the current used during a few hours, and then assess it again 
on each unit used in the remaining hours, it makes the cost of 
the service especially burdensome, if not prohibitive, to those 
using it for long hours at a time. These customers are the 
most valuable to the central station, and should be encouraged 
by every possible means. We should do everything we can to 
keep them, and to secure more of them, as they keep our invest- 
ment employed a longer time each day and add to our receipts, 
without any increase whatever in our fixed expenses, and very 
little in running expenses. 

Let us study how a system or differential rates would affect 
this question. In order to apply such rates we first have to de- 
termine the total cost of production per unit, including fixed and 
running expenses of every kind. Next determine how much of 
the cost is for fixed expense and how much for running expense. 
If exact records of these costs have not been kept, a close 
enough estimate can undoubtedly be made to answer the purpose. 
It will be found that the running expenses form but a surpris- 
ingly small portion of the whole. This is not a supposition or 
guess work, but has been proved by the records of many well 
conducted stations. 

The report of an examining board to the authorities of Aber- 
deen, Scotland, in 1897, gives some very interesting arguments 
on this feature. They refer to the poor rate of economy of the 
electrical plant owned by that city, and compare it with their 
gas works. They show that the former has to install and hold 
ready for use generating machinery sufficient to meet the maxi- 
mum requirements of all their customers at any given moment. 
That their plant had a capacity, if run twenty-four hours daily, 
the same as the gas works, sufficnent to supply three and three- 
fourths millions units per year; yet in the preceding year, only 
214,000 units, or less than 534 per cent. of the capacity of the 
works had been supplied. A load diagram of the station was 
shown, almost identical with those common to our own sta- 
tions. The opinion of the board was that this unfavorable con- 
dition would be improved by a varying or differential system of 
rates, based on the true cost of production and giving discounts 
according to the value of the customer to the station, in contra- 
distinction to the total quantity consumed. 

They submitted a statement showing a comparison between 
‘their best and worst customer for the preceding year. The best 
was a comparatively small consumer of current, employing less 

than two horse power of the station’s capacity, less than $400 

of its capital, and chargeable with but $27.50 of the annual cap- 
ital charges. He employed the service for 2,000 hours during 
the year, however, producing a revenue of $288, or about $260 
over capital charges. 

The other employed 177 h. p. of the station’s capacity, nearly 
$37,000 of its capital, and was chargeable with $2,582 of the an- 
nual capital charges. He used the service but 61 hours during 
the year, paying therefor $823, or less than one-third of his por- 
tion of capital charges. 

These are undoubtedly extreme cases, one showing a very 
large load on the station for about twelve minutes, and the other 
a small load for six and two-thirds hours per day for 300 days 
in the year. The system of rates recommended by the board 
would compel the larger customer to pay a very much higher 
rate, or to abandon the service and make way for customers of 
the other class, who would be encouraged by the lower rates the 
system would give them. 

Mr. Arthur Wright, electrical engineer to the corporation of 
‘Brighton, England, and originator of the Wright demand indi- 
cator, gives some figures covering the ratio of fixed and run- 
ning expenses in the Brighton plant, in a pamphlet published in 
1806. 

To show what a small portion of the total cost of production 
lies in running expenses, and why it follows that the output of a 
station can be enormously increased with only a small addition 
to the total expenses, he has selected and given figures on two 
periods of three months each, one ending July 31 and the other 
Dec. 31, 1895. In the first period, the cost of coal and engine 
stores amounted, in round figures, to $2,500, and the station 
supplied 110,000 units. In the other period, coal and engine 
stores cost $6,000, and the station sold 366,000 units. The fixed 
expenses were alike in each period, and with the possible omis- 
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sion of some unimportant items, the running expenses were in- 
creased only $3,500 to increase the output of the station three 
and one-third times. The company’s records show that of the 
total cost of operating the Brighton plant in 1895, less than one- 
sixth part was for actual running expenses. This is the ratio, 
with coal at $2.50 per ton, and Mr. Wright states that at the 
lower cost of coal in nearby towns, it would be less than one- 
ninth. 

To come back to the application of the differential rates. 
After the fixed expense has been determined, a ratable portion 
should be charged against each customer. A number of devices 
have been introduced to determine this ratable portion, further 
reference to which will be made later on. A sufficient rate is to 
be charged to cover both fixed and running expenses, until the 
customer has paid his share of fixed charges, after which the 
rate may be reduced so as to cover only the running expense 
incurred in supplying him, with, of course, a reasonable profit 
added. The plan does not necessarily reduce rates, except to 
such customers as are found profitable at reduced rates. Those 
who use a large quantity of current at infrequent and irregular 
intervals, or whose demand is largely during the hours of the 
station’s heavy load, would not be affected in that way, and by 
the use of some of the devices employed the most undesirable 
of such consumers would be subjected to a higher rate. The 
tariff may be arranged to suit varying local conditions, as in 
present methods. 

The main object of the differential rate, and which, if accom- 
plished, is obviously of the greatest importance to all central 
stations, is to induce longer hours of use for our product, and 
enable us to make special low rates to those who can find use 
for current during our slack hours. Our best customer is he 
who employs our capital the greatest number of hours per day, 
and our present rates are calculated to repulse, rather than en- 
courage him. He now uses as little current as possible, and 
that usually at the time when it is most valuable to the station. 
The remainder of the time, when we would be making most 
profit, even at a lower rate of charge, he “‘pieces out” with other 
kinds of light or power. 

How plain it is to us when we pass a store in the evening and 
see in use only a few of the electric lights installed, that our 
revenue from that store is but a fraction of what it used to be, 
We feel this still 
more acutely when we see our service dispensed with entirely, 
and who of us can say that such sights are uncommon? Obser- 
vation will prove that those most inclined to give up the service 
are meter customers running long hours, the very ones the sta- 
tion can least afford to lose. 

In considering the adoption of differential rates, local condi- 
tions should be studied. If little or no demand can be found for 
current during the station’s slack hours, even at a very low 
rate, the success of the system would be doubtful. If, on the 
other hand, a large demand could be worked up, the system 
would be highly profitable to the station and prove satisfactory 
to the public. The hours of effective operation would be in- 
creased, without any increase at all in fixed expenses. So large 
a part of the total cost is incurred in getting ready to supply cur- 
rent, and so little in actually supplying it after the machinery is 
started, that if central stations could be operated continuously 
up to their capacity, they could produce current so cheaply as to 
render competition out of the question. Of course this is an 
ideal condition and will probably not be reached in the near fu- 
ture, if ever. It should be possible, however, to improve exist- 
ing conditions to quite a large extent, and I think we should not 
cease our efforts until we have at least found work for our sta- 
tions that will materially increase their output through pro- 
longed hours of operation. It seems clear that only by this 
means can we increase our business or even hold what we now 
have. If we can accomplish this, even to a moderate extent, it 
will so decrease the cost of production per unit that each of our 
present customers could have more current at the same, or less, 
cost than now, and the remainder, even if sold at a very low 
rate, would bring sufficient revenue to largely increase the sta- 
tion’s profits. 

New business for our maximum load period will not accom- 
plish this, as it entails an almost proportionate increase in fixed 
charges and does not extend the hours of effective operation. 
A system of rates giving the service, to customers who can use 
it outside of rush hours, at prices they can afford to pay, seems 
to be the most logical and feasible way. It may not appear an 
easy matter to find such customers, but if we first thoroughly in- 
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form ourselves how extremely low we could really afford to 
make the rates for a fair quantity of this class of business, the 
difficulty would not appear so great. 

As to devices intended to carry out the plan of differential 
rates, they are of several forms. The Wright demand indi- 
cator, as its name implies, records the greatest amount of cur- 
rent used by a customer at any one time, the theory of its use 
being that such maximum demand on the station should regu- 
late the portion of fixed expenses to be borne by the customer. 
It is assumed that the customer will use his maximum demand a 
certain length of time each day, coincident with the maximum 
station load, and for that much of the total amount consumed 
he should pay a rate sufficient to cover fixed and running ex- 
penses. For the balance consumed, as shown by the usual re- 
cording meter, a lower rate is charged. 

The double recording, or two-rate meter of the General Elec- 
tric Company, appears to be their regular type with the addition 
of an extra set of dials and a clock mechanism. The clock is 
wound half-hourly by the action of the current, and may be set 
so as to cause the meter to register on one set of dials all the 
current consumed during any predetermined period, and on the 
other dials at all other hours. The theory of the use of this 
meter is that a customer’s portion of the fixed expense should 
depend on the total amount of current he uses during the sta- 
tion’s heavy load and a lower rate be charged him for all con- 
sumed at other times. 

It is claimed that it enables the customer to use current lib- 
erally during all the hours of the station’s light load. Although 
costing about $25 more than the simple recording meter, it 
possesses the good quality of performing the entire work with- 
out the aid of any other device. The customer can readily see 
how much each of high or low rate current he has used and it is 
adapted to use on both direct and alternating systems. It has a 
mild tendency to prevent a heavy load during the station’s rush 
hours, but not in the remaining hours when heavy consumption 
is rather desirable than objectionable. 

The Oxley multiple rate meter controller, described in The 
Electrical Engineer of Jan. 18, 1898, is a small electro-magnetic 
switch, to be installed at each point of consumption, and to be 
operated by a controlling switch in the central station. It may 
be used in connection with two recording meters, closing the 
circuit in one or the other at the will of the station operator by 
his manipulation of the station controller, or it may be used 
with a single recording meter, in which case it employs resist- 
ance to retard the speed of the meter during the low-rate period. 
The theory of its use is the same as that of the General Electric 
Company’s two-rate meter, although I am informed it cannot be 
applied to alternating systems. 

No attempt is made herein to give a technical or lengthy 
description of these devices. More than a brief mention of 
them, as means with which to carry out the differential rate sys- 
tem, would be of no practical value in this place. If any of you 
wish to consider such a method of rates, you will want to study 
the various devices yourself, and decide upon their relative 
merits according to your local conditions. 

The theory of differential rates may be applied in a modified 
form with the use alone of the ordinary recording, meter. Mr. 
Thayer, of Belle Plaine, Iowa, describes a plan in The Electrical 
Engineer of Dec. 23, 1897, stating he had then been using it for 
about a year, and that it had been highly satisfactory in the 
cases to which it is adapted. He appears to have adopted it 
largely in order to avoid straight flat rates, and does not refer 
to it as a differential rate plan, yet it appears to be somewhat on 
the same lines. 

To a customer who installs more lamps than are needed for 
regular every day use he makes a fixed charge of 33 cents a 
month for each light used during the hours of the station's 
maximum load, and 5 cents besides for each kilowatt hour con- 
sumed. The 33 cents may be considered a charge for fixed ex- 
penses, incurred in getting ready to supply him with current, 
and the 5 cents per kilowatt hour a charge for running expenses 
after the machinery has started supplying him. Mr. Thayer 
states that this plan has proved a good one for a large class of 
his customers. It prevents any wide variation in the monthly 
bills, which is a frequent source of complaint from customers 
during the winter'months. At the same time, the certain reve- 
nue of 33 cents per light will, in most cases, cover fixed ex- 
penses, and the 5 cents per kilowatt hour a reasonable return 
for the service. It does not make the charge burdensome to 
the customer burning long hours, the very one we should seek 
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to get. The monthly charge for a light burned daily two hours 
would be 48 cents; four hours, 63 cents; eight hours, 93 cents, 
and twelve hours, $1.23. Thus, a customer using lights until 9 
o’clock p. m. daily throughout the year, would burn about two 
hours per day in the middle of the summer, making the cost per 
light 48 cents, and about five hours per day in the middle of the 
winter, costing about 70 cents, or an average the year round of 
a trifle less than 60 cents per month for each light. 

A device such as the Wright demand indicator should be use- 
ful to stations selling current on the flat rate plan. Monthly 
rates could be made for each individual or class of customers, 
based on the greatest number of lights they would use at any 
one time, an additional charge to be made if that number should 
be exceeded. 

In the case of dwelling houses, notice could be given the 
station when a large number of lights were to be used on spe- 
cial occasions, and the indicator could afterwards be reset. This 
would give the station knowledge of the frequency and extent 
that lights were used in excess of the agreed manner. It would 
check waste of current to a large extent, and reduce the maxi- 
mum loads, especially in dwelling houses, where it is most seri- 
ous, under the flat rate plan. The maximum station load would 
also be reduced, increasing its capacity and earning power, by 
making room for more customers with the same amount of ma- 
chinery and coal consumption. 

Any of the foregoing methods embody the differential rate 
theory in a greater or less degree, and should result in improved 
efficiency in the operation of our stations. Ifthe system cannot 
be adopted in its entirety, some features of it might be applied 
that would meet local conditions more nearly than present meth- 
ods, and work alike to the satisfaction of customers and the 
benefit of the central station. 

To my mind, the question merits the careful study of every — 
central station operator, and is of so much importance that if 
we fail to give that study voluntarily, the trend of our business 
will force it on us sooner or later. 


Electric Vehicles and Their Relations to Central 
Stations.’ : 
BY PERCY MAXIM. ‘ 
od Bisa rapid advance being made by the electric motor wagon 
directs the attention of those interested in central station 
matters to the possible effect of this new industry upon central 
station affairs. An investigation has been made into the ques- 
tion, and it is thought that the results stated as briefly as pos- — 
sible may be of some interest at this time. 1 RR 
In the first place, however, attention is called to the present 
status of the electric carriage question in general, and to that 


phase of it in particular which seems destined to have the great- 


est practical effect upon. central station loads, viz., public cab 
and omnibus service, electric delivery service for large retail — 
concerns and numberless special applications where, for rea- 
sons of ecenomy, flexibility, cleanliness, decreased storage space, 
electric traction must sooner or later displace the horse. 
Abroad, particularly in France, motor carriages have multiplied 
to such an extent as to require the careful consideration of the 
legislative authorities, and constitute an important factor in the 
life of the people. 
and great success in developing the oil motor type of vehicle, 
appear to have overlooked the practical phase of the question as 
viewed from an American standpoint, and allowed their enthusi- 
asm for the marvelous and exciting, their eagerness to outdo 
one another in long distance runs and trials of speed to be 
the controlling factor in their progress, in the course of which 
they have only just begun to turn their attention to the pe- 
cuniary advantages of the automobile. To the American manu- 

facturer is due the credit of an early comprehension of the im- 
portance of the electric vehicle, and the fact that it offers the 


quickest and at present the easiest solution to the problem of 


1Read before Northwestern Elec. Assn. Abstract. 


The French, however, in spite of their early _ 
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economically applying automobile traction to the practical pur- 
poses of every-day life, without, however, denying the broad 
and useful field which awaits the gasolene motor vehicle as its 
G development proceeds. To be sure this conclusion corresponds 
_ more closely to American conditions than to those pertaining 
_ abroad, for, with the fine road system as it exists in France, a 
_ long-distance carriage has a great advantage over one with a 
limited mileage, while in this country the lesser mileage is sui- 
- ficient to carry one within the limit of rideable roads encircling 
most of our American cities. 
_ Acting along these lines our manufacturers have succeeded 
in placing the electric pleasure carriage on a firm, practical com- 
_ mercial basis, and the ready sale abroad in the very centres of 
automobilism of American electric carriages which has actually 
been effected is a gratifying testimonial to the correctness of the 
_ early views entertzined as well as to the excellency of American 
methods in design and manufacttire. 
But that the imimediate future points to a new era in the de- 
_ velopment of the electric motor carriage and a broader applica- 
tion of its utility to the commercial needs of life cannot for 
one moment be doubted by one who is familiar with the careful 
trials for some time conducted by extensive users of horse-drawn 
_ yehicles in our larger business centres, and as a result the cap- 
ital actually appropriated by some of these enterprising but prac- 
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tical minded concerns for replacing a whole or a part of their 
horse equipment with electrically propelled vehicles. Like the 


trolley, the electric carriage has not only satisfied the expecta- 


tions of its supporters, but has already opened up a field far in| 


excess of their original hopes. A significant fact bearing upon 
this is the increased prominence awarded electricity abroad in 
- the home of the oil motor carriage, and the attention which it 
is receiving from foreign manufacturers and capitalists. This 
_ development and introduction of electricity abroad, as contrasted 
; with other motive powers, is certainly remarkable, and surpasses 

any prediction that could have been made a year ago. At a re- 
cent Paris cab contest, the most complete and practical series 
_ of tests yet given to any class of vehicles, 11 out of 12 compet- 
_ itors used electricity; so generally recognized is it that this is, 
j for the present at least, pre-eminently the power for the con- 
j gested traffic of large cities. As a result of this cab contest the 
entire Paris cab system will substitute electricity as a motive 
_ power before the close of the present year. 


The following line of thought has been opened up, and the 
following data offered to call the attention of central station 
managers to the status of this new industry and better enable 
them to encourage this new use of electrical»power, especially as 
it may in many localities offer a solution to the problem of ap- 
proximating a continuous day load. 
The battery is, of course, the prime consideration in an electric 
_ automobile. The type of battery giving the greatest capacity 
é per pound, apart from other considerations, is probably found 
in some form of pasted cell and the future battery for motor 
: carriage work is quite likely to be a high capacity, durable cell 
of this type, but there are objections to all existing forms of 
pasted cells on the score of delicacy and short life, and the 
Pope Manufacturing Co. -and the foremost American makers, 
after testing the principal types both here and abroad, have al- 
most universally adopted a combination type of cell as most 
nearly fulfilling the requirements. 


The present state of the art requires that a cell in order to 
be of any value should show a capacity of from 3.5 to 4 ampere 
hours per pound of cell complete with lugs, jar, etc., at a dis- 
charge rate of not less than 1.3 amperes per pound of complete 
cell. It must furthermore be possible during discharge to in- 
crease this rate to 4 or 5 amperes per pound of cell for short 
periods, without injury, and to charge it from empty to full in 
three hours or thereabouts. With a battery coming up to these 
specifications a mileage of thirty-five can be obtained under fa- 
*vorable conditions with an electric phaeton seating two people 
before the point of injurious exhaustion has been approached. 
This performance can be and has been greatly surpassed by the 
use of high capacity cells of short life, and a run of 92 miles is 
actually reported from Paris, but this practice is generally con- 
_demned by American engineers as removing the electric carriage 
too far from the field of practical utility by the use of a battery 
incapable of rough usage and economically useless through it: 
short life. In France several firms are engaged in the business 
of letting out or caring for vehicles fitted with high capacity 
batteries, the great demand for which enables them to charge 
such rates as to realize adequate profits in spite of the frequent 
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renewals of the short life cells. The conditions which admit of 
this practice are plainly of a temporary nature, and American 
builders have, we believe with good reason, refused to lose sight 
of the practical features of this question for any mere consider- 
ation of display or temporary profit. 

The usual American practice is to equip a vehicle with 44 cells 
in rubber jars, four groups being formed by boxing together 11 
cells. This makes a combination which can be charged from a 
110-volt circuit, and three speeds can be obtained by merely 
changing the grouping of the boxes and the consequent volt- 
age applied at the motor terminals. Thus, with all four groups 
in multiple, at a reasonable discharge rate approximately 22 
volts are obtained, two in multiple and two in series 44 volts and 
double the speed; all in series, the full voltage of the battery is 
reached. 

Series motors are in general use, employment sometimes being 
made on the same carriage of two motors mechanically separate, 
but series connected, each geared to its own driving wheel. In 
this way an electrical balance is obtained between the driving 
wheels, and the alternative of a mechanical balance is obviated. 
Experience has shown this, however, to be an advantage only 
in special cases. 


Let us take for discussion a single-seated Columbia phaeton, 
as this represents a common type, is built by a well-known firm, 
and may be regarded as the standard of the day in its own field. 

This carriage complete weighs approximately 2,000 pounds, 
45 per cent. of which is due to the battery. The controlling ap- 
paratus consists of a foot lever connected to a band brake, a 
steering lever at the driver’s right hand, the controlling lever at 
his left, a push button for an electric signal bell in the controller 
handle and a foot reversing lever used only preliminary to back- 
ing. This carriage is at all times under the perfe@t control of 
the driver, can be turned in a 26-foot circle, and can be stopped 
on the level when going at a rate of ten miles per hour within 
twenty-five feet from the point of application of the brake, if the 
occasion demands ignoring the wear upon the tires. It can be 
operated with ease by persons without previous experience. 

The batteries can be charged inside the vehicle when the sery- 
ice demands it. To this end each carriage is provided with a 
flexible conducting cable to connect with the source of supply 
terminating in plugs of different diameters. These plugs fit into 
corresponding receptacles at the rear of the carriage, and in no 
way can a mistake be made in inserting them, owing to the dif- 
ference in size. Better care can, of course, be given the batteries 
when removed and exposed to the view of the attendant, and 
this is ordinarily done when possible. The battery is placed upon 
the 110-volt circuit with the interposition of a sufficient resistance 
to bring the current down to 40 amperes for this particular type, 
at which point it is maintained until the voltage has risen to I10, 
when the current is allowed to diminsh until it has reached but a 
few amperes. This method completes the charge from empty to 
full in three hours. Automatic features for cutting out the bat- 
tery when full have been introduced with success by combining 
a recording wattmeter with a cut-out magnet. This wattmeter 
registers the watt hours’ of discharge by a movement of the 
pointer in one direction, while the charge is recorded by an op- 
posite movement of the pointer, each scale division on the return 
movement, however, corresponding to a sufficiently increased 
number of watt hours to adequately provide for the average in- 
ternal loss in the batteries so that when the zero or full position 
of the scale is reached on charge, the batteries are again in a 
fully charged condition, and a contact is made which operates 
the cut-out. As popular knowledge respecting storage batteries 
increases, however, it is probable that devices of this nature will 
be eliminated for the sake of simplification and used only occa- 
sionally; for it is found that a little familiarity with the subject 
enables one to form a most accurate estimate from mere observa- 
tion as to when the fully charged condition has been reached by 
a battery. As regards discharge, one’s senses soon become so 
trained that a very accurate determination of the voltage, and 
hence the condition of the batteries can be made by noting the 
diminishing speed of the carriage, slight as it is. 

It has been found by experience that the average coachman 
or caretaker, after a week’s instruction, is competent to care for 
an electric carriage. With the exception of the batteries the at- 
tention required is no more than that necessary for an ordinary 
horse vehicle, and no more complicated than’ that given a bi- 
cycle, and the mere routine of charging the batteries and main- 
taining the electrolyte at the proper specific gravity is soon 
learned. . ; 
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When we come to the application of electricity to the delivery 
business it might seem at first as if a vehicle reaching its limit 
of continuous mileage in the thirties were laboring at a disad- 
vantage. This is not the case. An investigation of the daily 
mileage of the busiest delivery wagons of some of the largest 
houses shows that rarely does a wagon accomplish 18 miles on 
a single trip, and that a considerable interval invariably elapses 
between trips. Thus not only is the mileage sufficient, but de- 
livery wagons built for light goods delivery are at present de- 
signed for a maximum mileage of 25, thereby gaining decreased 
battery weight. The interval elapsing between trips is utilized 
to charge the batteries in the wagon, which requires approxi- 
mately two hours, for they are but partially exhausted. 

An excellent example of the advantages of this class of serv- 
ice is shown by an electric mail van used by the post-office au- 
thorities in London. This van makes six trips per day between 
the main and branch offices, a total mileage of 40, with one set 
of batteries. On each trip it carries about 1,200 pounds of mail 
matter. Actual tests of the power consumption of the heavier 
class of electric vehicles show that 65 watt hours per 1,000 
pounds per mile at a speed of 10.5 miles per hour is a conserva- 
tive estimate, in fact, probably rather high, as these figures were 
obtained over suburban roads, and not on hard pavements. The 
expenditure necessary to recuperate the batteries may be lib- 
erally estimated at 100 watt hours per 1,000 pounds per mile. 

The following delivery wagon actually built, a good example 
of the dry goods type, may be considered in this connection: To- 
tal weight, loaded, 4,500 pounds, including weight of two driv- 
ers and 1,000 pounds of useful load; maximum mileage, 25; 
weight of batteries, 1,300 pounds. From the above consideration 
the expense.of running this wagon on a 15-mile trip would be 
the cost of &. kilowatt hours, and 13.5 kilowatt hours for two 
trips. From figures obtained from prominent retailers in the 
large Eastern cities, it appears that the cost of stabling one de- 
livery horse at the owner’s stable, cost of shoeing and repairs 
for harness amount to $250 per year, and as an electric delivery 
wagon can be run continuously, save for short intervals of re- 
cuperations, and can, therefore, do the work of two horses, 
double this amount, or $500, per year is the expenditure for the 
operation of equivalent horse service. On a basis of two trips 
per day for the electric wagon, the yearly expense of operation, 
allowing 300 working days to the year, is that of 4,050 kilowatt 
hours. Any reasonable price for power leaves a considerable 
margin in favor of the electric carriage. 

The custom of the large retailers is to dispatch fresh deliveries 
at frequent intervals. These are divided into several classes; 
some go to the extreme range of distance, others go but a few 
miles and, returning quickly, make a large number of trips dur- 
ing the day. Starting in the morning, then, with the batteries 
fresh, no charging current would be required until the first short 
trip had been finished, when each battery as it is connected to 
the charging mains would take 50 amperes. This current would 
soon diminish for a single battery, but as the separate sets would 
be connected in and cut out from this time on, a fairly constant 
load could be expected until mid-day, when there would prob- 
ably be more or less of a peak. This would be followed by an 
afternoon load, and another peak at the close of the day. This, 
of course, is merely a general supposition as to the power con- 
sumption of one large concern. The use of electric wagons by 
a large number of smaller concerns operating under different 
programmes, a situation which the majority of central stations 
is more likely to meet, ought to effect a day load approximating 
a fair degree of constancy. 

The operation of a cab or omnibus system would work to 
even greater advantage to the central station. An omnibus sys- 
tem planned for one of our central cities provided for 9 vehicles 
each carrying 12 persons and running under a headway of 5 min- 
utes. The route to be traversed will necessitate the expenditure 
of about one-half the charge of the battery, so that each set 
can be brought to the full condition in two hours or less. This 
would, of course, necessitate a change of battery for each trip, 
and, when running on a 5-minute schedule, a total of 24 sets of 
batteries constantly on the line. At the end of every 5 minutes 
a set would be cut out and a new one put on in its place. This 
would cause a load of approximately 930 amperes diminishing to 
880 at the end of 5 minutes, when it would again rise to the 
maximum. 

; The demand for omnibus service in many places, especially 
in certain localities where, for aesthetic reasons, the trolley lines 
are excluded, is without doubt a real one, and will, within the 
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next twelve months, call for the equipment of many such lines. 
The success in many instances must rest in a measure upon the 
co-operation which the central station owners afford, and it 
would seem that the desirability of increasing the day consump- 
tion of power and the ultimate immensity of this demand would 
invite their most favorable attention. The consumption of day 
loads by electric vehicles offers such manifest advantages that the 
lowest possible rate should be made this class of customers for 
the encouragement of the industry, and from considerations of 
its coming importance. Prices for charging current for storage 
batteries vary over a considerable range, partly on account of 
the differing conditions of day load in different localities, but 
mainly owing to the novelty of the service which would neces- 
sarily tend to make the price uncertain, but as an indication of 
what can be accomplished, one of our largest cities considers the 
day load which is gained by this service to fully warrant it in 
offering current at two and one-half cents per kilowatt hour, of 
course in reasonable quantities. 

An important aid in popularizing the electric motor vehicle 
would be rendered by central station owners, were they to pro- 
vide their plants with the apparatus necessary to charge a car- 
riage, and thereby invite public confidence in the existence of 
charging facilities at all stations, thus relieving the technically 
uninformed man of much anxiety and care when he is obliged to 
cover unknown territory with his vehicle. Quite an important 
and novel feature in this connection is the use which will shortly 
be made in New York, and will be capable of indefinite exten- 
sion, of a so-called charging “‘hydrant.” This is now being per- 
fected by a prominent electric company, and consists of a coin- 
controlled mechanism with a wattmeter, voltmeter, rheostat, 
switch and terminals, such that the driver of an electric vehicle 
after having deposited the necessary coin in a slot can draw 
upon it for a certain number of watt hours. The general adop- 
tion of some such device as this, and the certainty of finding it 
in different localities of a city, would greatly encourage the gen- 
eral use of electric automobiles. 

The smaller plants within twenty-five or thirty miles of each 
other will feel the influence of the pleasure carriage, and regu- 
larly established touring routes will soon be a fact through 
those localities where the lighting stations have had foresight 
to provide themselves with facilities for charging. Many cen- 
tral station managers have needed no light to point them the 
way. The station of the Central Railway and Electric Co. ar 
New Britain, Conn., provided itself with faciiuties for charging — 
itinerant electric vehicles nearly two years ago. In alternating 
plants if possible means should be provided for obtaining direct 
current from some other source than the exciters—either a direct 
current machine or a rotary transformer. A small recording 
watt meter would be found a valuable adjunct, while a voltmeter, 
small rheostat, switch and charging leads would comprise the 
list of essentials. 

After all, we are mainly interested in the appearance of the 
ledger. The greatest financial problem which has confronted the — 
managers of central stations has been the relation between the 
cost of installation and the return thereon, which must be se- _ 
cured during a very small portion ofthe hours of the day. It 
does not seem to me to be an exaggeration to say that the horse- 
less carriage builder now offers the solution to this vexed prob- 
lem. 


Power Brakes for Street Cars. 


The New York State Railroad Commission is making an ef- 
fort to secure power brakes for surface electric street cars. 
This class of cars is at present equipped with the ordinary hand 
brakes, such as were used on the old horse cars. With the in- 
creased rates of speed and the weight of the street cars now in 
operation the Commission considers the brakes in use insuffi- 
cient. The reason why the street cars have not been fitted with” 
power brakes is because no brake of that character has yet been — 
found to meet the requirements. Several inventions have been 
tried, but they have not proven satisfactory. The railroad com- 4 
panies have been compelled to continue with the service of an 
improved hand brake. In order to secure, if possible, some in- b 
vention which will approach the standard required the State 
Railroad Commission has sent out invitations to all persons in- 
terested in power brakes to participate at a test of brakes of 
this character. The tests will be made in New York City on one 
of the lines of the Metropolitan Street Railway Company, under 
the direction of C. W. Barnes, electrical expert of the State 
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Commission. The date for the experiment has not been set, 
but it will be within the next two months. 
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Seventh Annual Convention of the Northwestern 
Electrical Association, Milwaukee, Wisconsin. 
WEDNESDAY MORNING SESSION, JANUARY 18, 1899. 


ede convention was called to order by President Copeland 
in the clubroom, Hotel Pfister. 

SECRETARY MERCEIN, in a brief address, stated that the 
Northwestern Electrical Association had now the largest mem- 
bership of any electrical association in this country, and for six 
years’ growth that was a pretty satisfactory condition of affairs. 
(Applause.) 

THE QUESTION BOX was then taken up and questions 
presented as follows: 

Q. 1—What is the best way to enlarge the arc, incandescent 
and motor capacity of a plant that is now “‘filled up” in all de- 
partments? 

Q. 2—For a plant in a small city, no day circuit, services to 
midnight only, what method of charging for lights would give 
best satisfaction to company and consumer? 

Q. 3—Which of the following methods would give best satis- 
faction in supplying lamps: (a) Plant to furnish lamps free and 
change them when burned dim? (b) Plant to charge for first 
lamp, renewals free, customer pays breakage? (c) Plant to sell 
lamps at cost, no free renewals? (d) Customer to buy lamps in 
open market, plant having no say as to make? 

A number of applications for membership were presented and 
acted upon. 

MR. DOHERTY: I might say a few words in regard to the 
first question, ““What is the best way to enlarge the arc, incan- 
descent and motor capacity of a plant that is now filled up in all 
departments?” It looks as if the only answer to that question 
was to build a new plant. But a great many interesting points 
might be brought out in that question, for instance, if the sta- 
tion was filled up in every department, yet the managers might 
not have the money, or feel that it was advisable to put in a 
complete new plant, new arc machines, new alternators, and 
might want to make an increase in one line this year and in an- 
other line the next. There are a dozen different ways of doing 
that—putting arc lamps on the transformers around the station, 
cutting them in and out with knifeblade switches, etc. I do not 
think that there is an automatic switch now on the market for 
alternating currents, but one is expected soon. There is a switch 
for the direct current working by clockwork, throwing lights on 
and off, on circuits like the Edison, and where they do not use 
series lamps. I would not undertake to answer that question, 
for one moment, but I suggest that an alternator with reserve 
capacity for future needs to be put in that would enable them to 
lighten up the load on the arc machine and take on more lamps. 
Then they could transfer service back and forth, between one 
department and another, and in that way save considerable on 
the enlargement of the plant. 

MR. SCHOTT: There is only one way to answer this first 
question, outside of the arc end of it. On the incandescent and 
power end of it, the true way to take care of that is, to put it on 
the meter basis. On the arc end, if the station be equipped with 
straight series arc apparatus, while it can be metered, it is not 
exactly what you might term practical. I know of one town that 
within the last two or three years was placed in this position: 
They had overhead circuits and they were forced within a given 
district to go underground. In that underground district they 
had in the neighborhood of about 25 miles of arc circuit, while 
the question of ducts, cables, etc., necessary to place series arc 
commercial work underground, meant quite a large sum of 
money. On the other hand, in changing from the series arc at a 
flat rate, over to the incandescent circuits and on a meter basis, 
it meant quite a loss in the income, but after considering this 
matter very thoroughly, they finally concluded to adopt the en- 
closed style of lamp on a meter basis. The result was that the 
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increase in cables, etc., was very slight over what they had been 
obliged to use before, in operating their incandescent end of it, 
and the first year the loss in income was $21,000, but the third 
year has proven that the average rate received for arc lamps 
connected, is higher than when it was on a flat rate basis. They 
avoided the increasing of the capacity of the station, and the ad- 
ditional investment in conduits and cables. As a rule, when cus- 
tomers change from the series arc to the enclosed arc, they are 
not as well satisfied as they were before, for the reason that the 
series arc light will throw more light on the ceiling, but after 
the service has once been put in effect, the customer grows 
used to it and knows that he can turn the are on any hour of the 
day or night, and sees the advantage of it. In two years you 
can convert any man, no matter how far he has been on the 
other side of the fence. I think the only way to take care of the 
business and provide for additional capacity without increasing 
your station, is as stated. 

MR. LIVERMORE: In regard to the incandescent end of the 
business, this question depends largely on the efficiency of the 
incandescent lamp. If a plant is wired up altogether for 4 watt 
lamps and 3 6-10 watts, if the regulation of that plant is good 
enough, they can use a 3 watt lamp and increase their capacity 
very largely in that way on the incandescent lamp and on the 
alternating business. Where they are using the new three-wire 
transformers which are made now of very high efficiency, a 
very material saving can be made in the dead load carried by 
every alternator, and in every plant using the old type of trans- 
formers made previous to four or five years ago. I know in my 
case I have made a plan which I am going to carry into effect 
at once, by which I replace 49 old type two-wire transformers, 
with 11 three-wire secondaries. This change alone in the dead 
load carried by my alternating machine will make a difference of 
8 amperes and 1,100 volts, and in that way you can make a very 
material saving. 

MR. DEBELL: The question under discussion was suggested 
by myself, and I will state that the largest part of the business 
of our plant is done on a meter basis, and that as high efficiency 
of lamp is used as we think the station will stand in an alternat- 
ing system. We have concluded that the only way to increase 
our capacity in the direction needed is by putting in additional 
machinery, and what we principally wish to know is, what knd 
of machinery would be best to put in, the simplest arrangement 
that would allow us to take on more business. The machinery 
in use now is an alternating system for incandescent lights, 
straight arc series—regular series arcs—for doing street and 
commercial lighting, and 500-volt power service. 

MR. FRUND: In reference to this first question I would say, 
we had three years ago two 60-kilowatt alternators, very well 
loaded on nearly four-watt lamps, and the question ‘arose as to 
the advisability of putting in more machinery. Un a 100-volt sec- 
ondary it was a pretty hard matter for us under test submitted 
to get anywhere a three-watt lamp, but we finally had a manu- 
facturer that furnished us a 3'%4-watt lamp; and in that way we 
avoided putting in new machinery for the time being, but in 
a very short time that extra installation was taken up. We were 
then running on a flat rate very satisfactory to us, but it meant 
another expenditure of something like $8,000 on the incandes- 
cent plant for new business. The question resolved itself into 
this, whether or not it would pay us to put in meters or go on 
with a flat rate, and run the risk of reducing our income on a 
meter rate. Having seen some of the results in other plants 
where the meter rate reduced the income considerably we were 
in doubt, but we finally resolved to put in meters, and the con- 
sequence of this was that a 60-kilowatt machine did the work 
where we required two 60-kilowatts before. It took us nearly 
two years to get on our feet, but now we have a very satisfactory 
service. We have no trouble at all now on meters, or with 
meter rates. 

MR. THAYER: I think really that the most valuable thing 
for us to know would be what the other plants have actually 
done, rather than what we would do if the case were presented. 
Take the case at Cedar Rapids, near where I live. There is 
there a typical plant of the old style—that is, with alternating 
current, small transformers, 500-volt power circuit and series 
arcs. They have reached the limit of their station, and last year 
they began putting in two-phase alternators and throwing out 
a good many of their old transformers, and they are gradually 
changing their power business, wherever practicable, into two- 
phase motors, with the intention of ultimately throwing out all of 
the 500-volt system and running their alternators for the day load. 
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The series arcs on street circuits they would keep, but they are 
installing a good many more. All their extra arcs are going 
on the alternators. They are using a few big alternators rather 
than a number of the small types of the smaller machines. That 
is the way one large plant solves the question. 

MR. GROVER suggested that a committee be appointed to 
establish uniform rates for power service. Regarding flat ver- 
sus meter rate in two plants which he had changed over-from 
contract to meter, he found that the revenue went down the 
first year about 20 per cent., and operating expenses decreased 
about 33 per cent., and the second year the income increased 
50 per cent., and the operating expenses still remained about 
30 per cent. 

MR. THAYER: On the question of changing over from con- 
tract to meter our plant, like most of the rest, was once en- 
tirely on a contract basis; but we started out first with the 
houses, putting them in at 18 cents a thousand watt hours, and, 
of course, that was entirely new business, and we had no trouble, 
but the hard point was to get the stores to put in meters wher- 
ever possible. Now, where a man has a certain number of 
lights, and he burns them regularly every night, and certain 
hours, we do not say much to him, but if a customer wants 
light which he expects to burn at unusual, or intermittent times, 
we either name him a high contract rate or a meter rate, such 
as would be to his advantage to go on. But we make the dis- 
tinction also that a good many plants do not, in giving him a 
discount for long hour service, and not on the amount of light 
used. It may be that he is a customer who closes early, and 
uses an immense number of lights, up to our capacity, and then 
he shuts his lights off. Our first efforts were to charge him a 
rate of 33 cents a month per lamp, and 5 cents a thousand watts, 
by meter. That was made to fit into the rate that the customer 
had been receiving. We have followed practically the rates of 
the Chicago Edison Company, charging 20 cents a thousand 
watt hours on a 3'/:0 watt lamp basis for the customer’s aver- 
age the year round, and half a cent for all succeeding hours. 
That rate gives us an equivalent rate of about 13% cents a 
thousand watt hours in a store, as the lights are usually burned, 
and it has the additional advantage that if a man wants to take 
extra long hours, instead of paying in the neighborhood of 14 
or 15 cents, he is only charged io cents for that extra burning. 
For the first hour during the six lighter months, and the first 
hour and a half during the six winter months we make a modi- 
fication, and that is to forestall the time when we will put in 
meters, and if a man loads up his store for the holiday season, 
he has got to pay for it, but at present it has the advantage of 
equalizing bills, cutting down the heavy winter bills and making 
the summer bills a little larger. I think you will find in chang- 
ing over to a meter basis, you have trouble with heavy win- 
ter bills, and if you get a system of atscount that you can cut 
down your heavy winter bills, you may get more from your 
customer by the year than you can by letting his bills run way 
down in summer time and way up in winter time. We go on 
the basis that a short-hour customer has got to pay a large 
price, and a long-hour customer will get a very substantial re- 
duction on the rates, and so far we are gradually working over 
on to a meter basis. We have got, 1 think, 4o or 42 per cent. 
now on meters, and that has all been done within three years. 
So far we have kept right at it, and whenever we can nail a 
customer to get him on meter, we do it, and in time we will 
have pretty nearly everybody on meters. 

An adjournment was then taken to 2 o’clock p. m. 


WEDNESDAY AFTERNOON SESSION. 


The convention was called to order by the President, who 
read his address. 


PRESIDENT COPELAND’S ADDRESS. 

Six years ago a few Wisconsin electrical men met together 
and organized the “Northwestern Electrical Association,” call]- 
ing their meeting its First Annual Convention and ‘themselves 
its charter members. To-day, at its Seventh Annual Conven- 
tion, the “Northwestern” is the largest electrical association in 
the country, and its members gather together from Ohio on 
the east to Colorado on the west, and from Arkansas on the 
south to Manitoba on the north. . 

President Copeland then gave what he believed to be the 
reasons for this striking success of the association, name- 
ly, its broad character, virility, low cost of membership, etc. 
He referred to the suggestion which had been made that the 
association have but one meeting a year. Also to the question 
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whether they should not adopt some systematic plan of com- 
piling and issuing to members published articles of interest 
to members, such as articles on municipal ownership, be they 
in favor of corporations or municipalities; reports of cities 
operating their own plants or any other matter that would be 
of benefit to members of this association. He would suggest 
that a committee consisting of the secretary and two members 
be appointed to collect data, etc., that in their judgment would 
be of value to the members, have it compiled in suitable shape 
for filing, and copies sent to each member. 
Another suggestion was that the association have a represen-— 
tative at each State capital in its territory. The President also 
advocated the payment of a salary to the Secretary, and an in- 
crease of the dues to $10 per year. q 
“New Business” was then taken up, and the .viiowing resolu-— 
tion was offered by MR. SCHUETTE: 


“Resolved, That Article II]. of our by-laws be amended by 
adding a new section, as follows: 

“Section 3. Whenever the officers of this Association may 
deem it necessary to raise funds, for the purpose of protecting — 
the material interest of our central station owners.—In that case 
they are hereby authorized and directed to levy an assessment 
on all central station members in Wisconsin, in an amount not — 
to exceed 10 cents for each k. w. dynamo capacity of their 
plants, in any one year.” 


The resolution was referred to a committee for report, as 
some of the members objected to having a representative for 
Wisconsin legislation only. ‘ 

MR. B. J. ARNOLD then read a paper entitled “The Trend 
of Central Station Design.” d 

In reply to a question Mr. Arnold said that in regard to the — 
use of jet or a surface condenser, it depended upon the location — 
of the cooling tower. It is usually necessary when a cooling 
tower is used to place it upon the roof of the building, and then 
by all means a surface condenser should be used, because one 
has a closed column of water to deal with. With a surface 
condenser one avoids the danger of the flooding of the engine, 
which would happen if one had a great body of water on the 
roof and the jet condenser should fail. That would wreck the 
engine, as actually occurred in a very large station recently. 
Regarding the cooling effect that depended on the size of the 
tower and of the fan, which means consumption of energy. Or- 
dinarily, this water leaves the condenser at 190 or 200 degrees, 
and one can reduce it down in summer time to from about 92 
to 96 degrees, and in the winter to 65 or 70. It was not advis- 
able to attempt to get too great a reduction of temperature, be- 
cause it takes toc much water. t f 

THE PRESIDENT: Would it be proper to use water at a 
temperature of 80 or 90 degrees on a jet condenser? I should 
think it would require too much water to get your vacuum, ‘ 

MR. ARNOLD: We are doing right along, as, for instance, 
at the Englewood plant. We use the same water over and over 
again, and we add probably 5 per cent. to that water to male 
up for loss by evaporation. Where you can place your cool- 
ing tower on the ground it is advisable to do so, and to use the 
jet condenser, because it is much cheaper to do so than to 
adopt any other plan. . 

MR. STEIN: I understand Mr. Arnold to say that the net — 
efficiency of a combined synshronous motor and are machine 
outfit was something like 72 per cent., where the efficiency of 
the rotary converter was 90 per cent. or more. Do I under- 
stand you to mean by that that there was any inherent dis- 
parity in efficiency between the synchronous motor per se and 
the rotary converter? 

MR. ARNOLD: No, I did not mean that. é 

MR. STEIN: Was not the apparent disparity due to the fact 
that the arc machine was necessarily less efficient than either 
of the other machines, and that the arc machine was perhaps a 
75-kilowatt machine, and, therefore, naturally of lower efficiency 
than a large-sized rotary converter would be? 

MR. ARNOLD: That is partially the explanation. The rea- 
sons for the discrepancy in the efficiency of the two ma- 
chines are three, viz., the low capacity of the are machine and 
its consequent less efficiency than the other machine and the 
efficiency of the synchronous motor. When we have a com- 
bined unit of that kind, a synchronous motor driving a series 
arc machine, we have two small machines. Into the motor we 
feed the alternating current. That is simply a motor, and it 
has a certain efficiency, probably not over 92 per cent. It then 
drives mechanically an arc machine which has an efficiency of 
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only about 80 per cent., possibly less. So that the combined 
ciency of the two machines is much less than that of a ro- 
tary converter, the latter consisting of one machine, of a single 
armature, of a single field, the armature having a direct current 
commutator on one side and three-phase collector rings on 
the other, the current going into the armature and coming out 
at the other end. That is the reason that it is so much more 
efficient. 

MR. STEIN: But the synchronous motor taken by itself 
would be just as efficient as a rotary motor of the same size, 
would it not? 

MR. ARNOLD: Yes, sir. 

MR. STEIN: There is one other matter that I would like to 
Rewtion, The statement was made regarding the alternating 
arc lamp, to the effect that as there was a deposit of ashes 
formed in the globe, it became necessary to clean the alternat- 
ing lamp more frequently than the ordinary are current lamp. 
Is it not a fact that the alternating current arc lamps burn so 
much longer than the direct current lamps, that, as a matter of 
fact, they actually require less cleaning? 

~ MR. ARNOLD: I should probably have stated in my re- 
marks that I was comparing the alternating arc lamp and the 
modern enclosed arc lamp. On that basis, I think my remarks 
would be correct. Regarding the series arc lamp, I think you 
are correct, because it requires attention oftener than the alter- 
nating lamp would. 

MR. KORST: Can either end of the rotary converter be 
used as a motor and the other part as a generator, as made to- 
day? 

MR. ARNOLD: You can feed the direct current into the di-+ 
rect current end and take the three-phase current out of the 
other end, and you can feed the three-phase current into the 


three-phase end and take the direct current out of the other 


end. It is completely interchangeable in that respect. 
_ A vote of thanks was unanimously tendered by the associa- 
tion to Mr. Arnold for his able address. 
moevik Hh. Ly DEBELL, of Sheboygan, then read a paper on 
“Meter-rate Systems.’ 

In the discussion which followed MR. THAYER said it was 
not figured that 33 cents would cover the fixed charges. “T did 
not go so deep as that, but our store business is on a contract 


rate of 60 cents a month, and our all-night service is $1.20. The 


_kind of stores I had in mind to fit this rate is where the even- 
ing charge on that system would amount to 60 cents a month, 
and if they ran on all night work it would amount to the same 
as the contract on all night work, in each case running a little 
bit over, so that the man would have some incentive to save 
in order to come down to the regular contract rate. The idea 
IT have followed all through in changing from contract to meter 

is to make the contract rates and the meter rates fit into 
You cannot make a customer who has been burn- 
‘ing lights in a certain way make an abrupt change from con- 


tract to meter, unless you give him a meter rate such as will 


‘eut down your revenue considerably, in which case the station 
7s the loser and no thanks are received, and if a fair rate is 
The object was to make the 
so that in the course of time 
we can get all our business customers on meters. We have no 
trouble with residences. In regard to the Wright demand meter, 
there are a number of little disadvantages in using that’ system, 
but they are not serious, and the system ought not to be con- 


_demned for them. One branch that must receive special treat- 
ment is halls, lodges, theatres, churches and buildings that’ use 
a large number of lights, and whenever they do use them they 


se them long hours during the evening. From the fact that 
these loads do not usually come together, the station is not 
soncerned with the maximum of each load, and in that case a 
special arrangement would have to be made. In any case, we 
ever put Wright demand meters on buildings of that nature. 
e make them a flat meter rate, and let them go at that. I do 
not think that you can handle it all on the Wright demand 
neter, although you might handle it on the two dial General 
Electric meter, perhaps. In regard to the handling’ of residences 
m the Wright demand system, where we have got to watch 
when entertainments, etc., are given, and go up and start the 
meter, that in itself is an item of expense. It may be small, 
ut in a large plant this trotting around to readjust the meter 
takes considerable time, and we must figure that as one of the 


—1See page 116. 
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costs of the system. Another thing is that a man using three 
or four lights ordinarily on a house may have visitors come on 
suddenly, or come in the evening. Now, he is not going to be 
stingy. He will light up his entire house, and his meter will 
run up far beyond the usual demand, and that feature of the 
case should be looked at. 

MR. LIVERMORE: I have always been an advocate of the 
meter system, and when I assumed charge of the plant I am 
operating now we had no meters. Now we have between 65 
and 70 per cent. of our customers on meters. Some months 
ago we arbitrarily shut off flat rates, and since that time I have 
got my best customers. I think as soon as central station man- 
agers get their station output metered so that they know exactly 
what they are turning out, and then figure out what each de- 
partment is costing them, take your meter customers and add 
them all up, and see how much per kilowatt you are earning by 
the meter system, and then take the portion of current that you 
cannot account for, which is all flat rate current, and divide 
that into the amount received, the total cash, which does not 
vary in the flat rate, a good many men will, like myself, nearly 
fall dead when they see the figures. We have come to a point in 
our town where, if we cannot sell on the meter, we will not sell 
it at all: 

MR. GROVER: The station which I at present have charge 
of I took charge of something less than three years ago, and 
every customer was then on contract. At that time they had a 
load of about 3,300 lights for incandescent work. The maxi- 
mum load was about Ito amperes alternating. We have now 
95 to 96 per cent. of our customers on meters—not more than 5 
per cent. off; and in that three years’ time our business has in- 
creased from 3,300 to 6,500 lights, and I find it much easier to 
get a customer now than it was to get him on contract. An- 
other point. In increasing, doubling, the amount of lghts 
which we connected, it was only necessary to buy about 400 
light capacity in transformers. The transformers that we had 
on hand I changed around. Where there was a transformer I 
put four residences on that same transformer. I average a resi- 
dence at six lights in actual use, and I have never had a fuse 
blown out. The amount of it is that we have doubled the ca- 
pacity of our plant, and have almost doubled the revenue, and at 
the same time we are not using as much ampere output in the 
station at the present time as we did before we changed to the 
meter system. 

MR. INNES, whose company’s franchise gave the customer 
the option of a flat rate or meter, said he had recently found it 
necessary to make a minimum charge of $1 per month, as the 
inductive meter failed to register properly on very low current 
consumption. 

The paper was also discussed by Messrs. Schott, Debell, Nor- 
cross and Frund. 

PROF. A. J. ROGERS was then introduced, and read a paper 
on “Electricity Direct from Coal.” 

On motion of Mr. Norcross the Convention extended a vote 
of thanks to Prof. Rogers for his able paper. 

Mr. Doherty moved several amendments to the By-Laws, 
after which the convention adjourned to Thursday. 


SESSION OF THURSDAY, JAN. 19. 


The meeting was called to order by the president. The com- 
mittee of five appointed the day before reported the following 
nominations, all of which were subsequently adopted unani- 
mously: President, Henry L. Doherty, of Madison, Wis.; first 
vice-president, John H. Harding, of Laporte, Ind.; second vice- 
president, S. B. Livermore, of Winona, Minn.; secretary, 
Thomas R. Mercein, of Milwaukee, Wis.; board of directors for 
1899: Col. W. W. Bean: St. Joseph, Mich. ; J. H. Culver, Deca- 
tur, Ill., and George Innes, Eagle Grove, Towa. The secretary- 
treastirer’s salary was raised from $150 to $300 per annum. It 
was decided to hold no summer meeting in 1899. Prof. D. C. 
Jackson then read a paper on “Inductive Loads on Alternating 
Current Transformers.” This was followed by the reading of a 
paper by Mr. Geo. L. Thayer, of Belle Plaine, lowa, on “Design 
of Secondary Circuits in Alternating Plants.” 

At the afternoon session a paper by Mr. Percy Maxim, of 
Hartford, Conn., on “Electric Vehicles and their Relation to 
Central Stations’ was read by Mr. Lord. This paper and the 
discussion which followed are printed on another page. Mr. J. 
H. Harding, of Laporte, Ind., then read a paper on “Utilization 
of Exhaust Steam,” which was ably discussed. 

The newly-elected president's suggestions were then acted 
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upon, and Mr. Debell was appointed a committee to revise the 
proceedings of the association. Another committee was ap- 
pointed to adopt a permanent badge, and Secretary Mercein 
was elected a delegate to represent the association at the May 
meeting of the N. E. L. A. The president and a number of 
members made remarks relative to the objects and needs of the 
association, emphasizing the fact that they want papers more 
practical and less technical and those benefiting the managers 
of small plants—as well as those of larger ones. 


SESSION OF FRIDAY, JANUARY 20. 


The convention was called to order at 10:30 a. m. President 
Doherty in the chair. The committee on badge and amend- 
ments to the by-laws consists of Messrs. D. C, Jackson, L. E. 
Kerns and L. W. Burch. The convention then adjourned 
sine die. 


Convention and Exhibit Notes. 


MR. A. HAMACEK, of Sturgeon Bay, Wis:, exhibited his 
new alternating current arc lamp in Parlor 2. 

THE YARYAN SYSTEM OF HEATING from exhaust 
steam was ably represented by A. J. Stahl, who occupied Room 
21. 


GENERAL MANAGER KING, of the Cloos Engineering 
Co., of Milwaukee, dropped into the hotel daily and made many 
new friends for his company. 

MR. JULIAN ROE, representing the Crocker-Wheeler Elec- 
tric Co., was in attendance and found many listeners to his 
praises of Crocker-Wheeler apparatus. 

MR. E. L. DRAFFEN, of the Fort Wayne Electric Corpora- 
tion, attended the convention and looked after the interests of 
his company in his usual genial manner. 

MANAGER JANSSEN, of the Vitro-Chrome Chemical Co., 
of Milwaukee, was in constant attendance, and interested many 
in the subject of coloring incandescent lamps. 

PERKINS EL. SWITCH MFG. CO., of Hartford, Conn., 
was largely represented by Mr. E. K. Patton, their Chicago 
manager, whose happy smile was to be seen everywhere and at 
all times. 

MR. ROGER A. SIMONSON, representing the Library 
Bureau of Chicago, was quartered in Room to, explaining to 
central station men the card system of installation, meter record 
and accounts. 

MR. W. W. LOW, the popular president of the Electric Appli- 
ance Co., of Chicago, was on hand as usual, occupying suite 17. 
Mr. Low is a host in himself and a royal entertainer and was 
ably assisted by Mr. B. B. Downs. 

THE CHICAGO ARC LAMP CO. were represented by 
Schoenman & Keller, general agents. They exhibited their new 
improved arc lamp in Parlor 3, the extreme simplicity of the 
mechanism commending the lamp to all onlookers. 

MR. FRANCIS RAYMOND), general salesman of the Chas. 
E. Gregory Co., of Chicago, came up on the special train on 
Wednesday and joyfully represented his company day and night. 
Mr. A. Louis Kuehmstead was very much missed, but was de- 
tained in Chicago by press of business. 

THE ILLINOIS, ELEC. CO., of Chicago, occupied suite 
21 and 22; Mr. D. Dewey Newman and Mr. H. E. Adams. made 
many new friends, and dispensed good cheer with a ladle to all 
comers. Their rooms were a popular rendezvous for delegates. 
President Healy and T. K. Cushing arrived Thursday noon. 

THE CENTRAL ELECTRIC CO., of Chicago, exhibited in 
Parlor 3 the Zeco lamp, with which they are meeting with 
much success.. Mr..F. M. Pierce and Mr. C. W. Cobb were on 
hand to welcome old friends and new ones. The absence of 
President George A. McKinlock was noticeable, though Secre- 
tary Charles E. Brown arrived on Thursday and was cordially 
welcomed by his many friends and acquaintances. 

“DEARBORN are with you again this year,” greeted the eye 
of the visitor to suite 12, parlor floor. The absence of President 
W. H. Edgar was noticeable and commented on by many of his 
electrical friends, but nevertheless the Dearborn Drug and Chem- 
ical Works were ably represented by Mr. W. D. Jameson, gen- 
eral sales agent, and Mr. James M. Frye, their Wisconsin repre- 
sentative. They distributed bottles of perfumery and handsome 
blotters as souvenirs. 

JULIUS ANDRAE & SONS’ CO. made their headquarters 
in the Sprague Co.’s parlor (for whom they are Milwaukee 
agents), showing a few samples of various styles of telephones, 
for which they have established a high reputation in the West. 


THE, ELECT RICALE (ENGIN tere: 


MR. A. B. CONOVER, JR., and Mr. Adams represented 
the Jno. Roebling’s Sons Co., and distributed a very fine memo- 
randum book as a souvenir of the occasion. 


MR. A. LOUIS KUEHMSTEAD, of the Chas. E. Gregory 
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Co., of Chicago, attended the convention during the last two — 


days, and was welcomed by his many friends, who had missed 
him during the first day. 
business was increasing every day. 


Mr. Kuehmstead reports that their 


MR. F. OVERBAUGH, manager abate Chicago General 


Fixture Co., one of the pioneer electrical supply men, came up 
to fraternize with his numerous friends in the trade, and was 
assisted by Mr. L. W. Kittman. 
by all in the West to be unexcelled. 

THE HART & HEGEMAN MFG. CO., of Hartford, Conn., 
had their popular Chicago representative, Mr. George S. Searing, 
on the ground to look after their interests. Mr. Searing has in- 
numerable friends in the West and is steadily increasing the pop- 
ularity of the Hart & Hegeman goods. 

L. A. CHASE & CO., of Boston, were represented by their 
well known and popular general manager, Mr. S. B. Condit, 
Jr., who made his headquarters in the parlor of M. B. Austin & 
Co. Mr. Condit showed samples of all their latest specialties 
and distributed some interesting literature. 

MR. GEORGE CUTTER, of Chicago, was at the convention 
looking after the interests of his company, meeting his many old 
acquaintances and forming some new ones among the electric 
lighting fraternity. Mr Cutter as one of the oldest “old-timers” 
in the business has been making friends these many years. 

THE ELECTRIC STORAGE BATTERY CO., of Philadel- 
phia, placed their interests in the hands of their Chicago man- 
ager, Mr. F. H. Clark, who was ably assisted by Mr. R. B. Dag- 
gett, their Chicago engineer. Storage battery propositions are 
now of such interest to all progressive central station managers 
that they were kept busy all the time. 


Their fixtures are considered 


THE COLUMBIA INCANDESCENT LAMP @Giror St. 


Louis, were represented by their acting secretary, Mr. George P. 
Rex, who extolled the many virtues possessed by the popular 
Columbia lamp to many interested delegates. He also distrib- 


uted a large number of their new catalogues, which is certainly — 


one of the handsomest booklets ever brought out to illustrate in- 
candescent lamps. 
as it is a thing of beauty. 

THE SPRAGUE ELECTRIC CO., of New York, were rep- 
resented by E. B. Kittle and C. G. Burton, who showed a few 


Every one interested should possess a copy, 


samples of their most recent types of fan motors, power motors — 
and interior conduit; space being limited, it was not possible to 


show electric elevators, but interesting drawings and photo- 


graphs of some of the most recent installations were shown to 


any interested in this class of work. 
58, appeared to elicit a great deal of attention and was in demand. 


‘vheir new catalogue, No. 


THE VICTOR TELEPHONE MFG. VUO., of Chicago, were | 


represented by Mr. William T. Blaine and Mr. A. J. Rousseau, 


who had a handsome parlor, in which they showed a 200 capacity 


metallic switchboard, which consisted of a tripolar gravity drop, © 
individual ringing keys and accompanying devices, which afford — 


easy and rapid operation. 


They also showed a full line of tele- — 


phone apparatus, consisting of high grade wall and desk sets, — 


equipped with their latest design of long distance solid back trans- 
mitters and bipolar receivers. 


M. B. AUSTIN & CO., of Chicago, were represented by Mr. 


M. B. Austin, 
showed a line of samples of goods manufactured by the follow- 
ing firms whom they represent in the Northwest territory: Safety 
Insulated Wire and Cable Co., Holmes, Booth & MHaydens, 
Safety Conduit Co, and L. A. Chase & Co. They had on exhibi- 
tion samples of Safety wires and cables, loricated conduit, K. W. 


Mr. W. A. Brown and E. W. Chandler, who 


weatherproof wire, Chase junction and outlet boxes, Elden cir- — 


cuit breakers, and the New York push button flush switch, which 
they are manufacturing and marketing themselves. 
THE WAGNER ELECTRIC MFG. CO., of St. Louis, were 


as usual ably represented by their popular manager of sales, 


= 


ag ons 


Mr. E. H. Abadie, who was assisted by Mr. G. B. Foster and | 
Mr. James O’Brien, who showed a one horse-power single-— 
phase alternating current 60 cycle motor operating a 6 ampere 


125 volt generator. Current from the generator was run 
through one of their own  switchboards, equipped with 
a voltmeter and ammeter for the direct current and a 
wattmeter for the alternating current. They also showed sam- 


ples of their well known G. type transformers, which taken alto- 


gether, made a very interesting and handsome display. 
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THE GENERAL ELECTRIC CO. had a handsome parlor 
at the Pfister, with a competent staff. They displayed to a great 
many interested visitors the new Thomson two-rate meter and 
distributed a lot of choice electrical literature on their various 
productions. 

THE CUTLER-HAMMER CO., Chicago, have just com- 
pleted a most successful business year in the manufacture of 
rheostats. They have trebled their floor space during the year 
and are said to employ over two hundred men. The success of 
the company is due largely to the untiring industry of Treas- 
urer Mr. J. G. Hickcox. 

MARTIN J. INSULL, of Chicago, had a parlor, in which he 
exhibited samples of D. & W. fuses, Fort Wayne incandescent 
lamps and Pittsburg transformers. Mr. Insull also showed the 
Wright discount meter, the American rights of which he has re- 
cently secured. The exhibit was in charge of Mr. Insull, Mr. C. 
D. Heile and Mr. Thomas James. 

MR. E. W. GILLMER, of the Warren Specialty and Mig. 
Co., of Warren, Ohio, appeared on the scene about the middle 
of the convention, and showed a handsome sample of a fan 
motor which they are going to put on the market this season. 
This is an innovation on their part, incandescent lamps having 
hitherto been their only product. Mr. Gillmer expects to go 
*much more largely into the electrical trade, and has other good 
things on the way. 

THE WESTERN ELECTRIC CO., of Chicago and New 
York, were represented by .ur. William S. Hine and Mr. A. M. 
Little, who had an attractive little parlor, in which, while they 
showed no apparatus, they had an interesting display of bulletins 
illustrating Western Electric are and direct current apparatus, 
arc lamps and supplies, as well as Stanley alternating current ma- 
chines, transformers and switchboard devices, etc. It is needless 
to say that Mr. Hine’s long experience in the business was ex- 
tremely beneficial to the Western Electric Co. in purveying a 
generous hospitality to the many delegates who visited the 
parlor, and Mr. Little proved himself an able lieutenant. A neat 
little souvenir in the shape of a card case was given away and 
much appreciated. 

THE USUAL BANQUET was held on Thursday night in 
the Pfister Hotel, and was attended by about 125 delegates and 
supply men. Mr. Thos. R. Mercein, secretary of the association, 
officiated, and proved himself to be a most efficient and able 
toastmaster. The guests of honor on this occasion were Mr. 
David S. Rose, Mayor of Milwaukee, and Mr. George W. Peck, 
-ex-Governor of Wisconsin. Mr. Rose replied to the toast of 
the New Year, and proved to be an orator of great power and 
eloquence, while Mr. Peck amused all by his humorous speech 
when replying to the toast of “Electricity in Our System.” 
Many other speeches followed, intermingled by songs. The 
occasion passed off in very happy fashion, and will be remem- 
bered as one of the most successful banquets yet given by the 
association. 


Tennessee Street Railway Association. 


A State organization of street railways has been perfected 
in Tennessee. Companies at Nashville, Knoxville, Memphis, 
Clarksville, Chattanooga and other places have joined. Mr. 
Percy Warner, of Nashville, interested in the Chattanooga prop- 


erties, is one of the leading spirits. 


struggle. 


& 
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American Institute of Electrical Engineers. 


The 13ist meeting of the Institute will be held at 12 West 
Thirty-third street, New York City, on Wednesday, Jan. 25, 
1899, at 8 o’clock p. m. A paper will be presented by. Lieut. 
Comdr. S. Dana Greene, N. Y. Naval Reserve, on “Electricity 
on Board Ship.” 


“A MONSTER TELEPHONE PETITION is talked of for 
New York City to secure “redress for the present alleged abuses 
and extortions.” 


SANGAMON ELECTRIC CoO. has been formed at Spring- 
field, Ill., to manufacture electrical appliances, with a fully paid 
up capital stock of $10,000. The incorporators are T. F. Sheri- 
dan, T. B. McGregor and F. G. Houser. 


~AT BINGEN, PA., near Bethlehem, H. Wurster, a night 
operator of the Philadelphia & Reading Company, was mur- 
dered by robbers in the early morning. There had been a fierce 
An arrest has been made. 
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The New York Cycle and Automobile Show. 


W HAT is called the National Cycle Exhibition opened in 

New York City at Madison Square Garden on Satur- 
day, Jan. 21, fo continue a week, and the fact that ten or twelve 
thousand people were in attendance the first night would indi- 
cate that the interest in bicycling still runs strongly. Moreover, 
a new element of great interest was interjected in the automo- 


RIKER ELECTRIC TRICYCLE, 


biles, of which nine were shown, of which some types are already 
familiar to the readers of The Electrical Engineer. A fine ex- 
hibit is made by the Riker Electric Co., and Mr. A. L. Riker 
was present with a competent staff to discuss the topic with 
swarms of inquirers. One of his novelties, the Riker electric tri- 


ELECTRIC DELIVERY WAGON. 


POPE “COLUMBIA” 


cycles is illustrated herewith. It has a wheel base of 48 inches, 
has two wheels in front steering, a rear wheel carrying the motor, 
and weighs, without load, only 800 pounds. Its carrying ca- 
pacity is 450 pounds, and it will comfortably accommodate two 
passengers. It has only one motor of three-quarters kilowatt ca- 
pacity, and its controller permits of three speeds ahead and two 
speeds astern. A maximum speed of 12 miles an nour can be 
made, and a total run of 20 miles on level macadam with each 
charge. On the platform in front of the passengers is mounted a 
combination voltmeter and ammeter, and there are, of course, 
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electric side lights, a brake, etc. In addition to this, Mr. Riker 
showed his phaeton and one of his delivery wagons built for 
the Gorham Co. 

The Pope Mfg. Co. have a fine exhibit in the centre of the hall, 
in charge of Mr. Joseph M. Hill, well-known in the electrical 
field. It comprises their Stanhope phaeton, double-seated car- 
riage, trap, gasolene delivery tricycle and their new delivery 
wagon, mark XI., which is here illusttated. This delivery wagon 
is good for the heaviest work and weighs about 3,500 pounds. 
It is equipped with a motor of 4 h. p. nominal, and all make 25 
miles on a charge, having a storage of 90 ampere hours and dis- 
charging at 25 amperes per hour. 

The Waltham Mfg. Co. had on view in the space with the 
Orient wheels a very light trap or dog cart, said to be built on 
French lines, with storage batteries in the box under the seat 
and one motor, with housed gear, driving on the rear axle. At 
the time of inspection no one was present to give details, but 
the carriage looked well and attracted much attention. 

The U. S. Battery Co., of 256 West Twenty-third street, New 
York City, had an excellent display of their neat and pretty 
electric bicycle and carriage lamps. The exhibit was densely 
thronged all the time. 


Exports of Electrical Material from New York. 


The following exports of electrical: material are from the port 
of New-York for the week. ending Jan. 17: Antwerp, 22 pack- 
ages, electrical material, $1,990; Argentine Republic, 15 cases 
electrical machinery, $174; Amsterdam, 10 packages electrical 
material, $550; Bremen, 13 cases electrical material, $8,395; Ber- 
lin, 27 cases electrical material, $630; Belfast, 15 packages elec- 
trical material, $324; British West Indies, 11 packages electrical 
material, $855; Brazil, 7 packages electrical material, $300; Brit 
ish. possessions in Africa, 5 cases electrical material, $750; Brit- 
ish Australia, 15 packages electrical material, $1,066;. Canary 
Islands, 11 packages electrical material, $575; Central America, 
145 packages electrical material, $2,269; Cuba, 76 packages elec- 
trical material, $1,265; Chili, 3 packages electrical material, $25; 
Ecuador, I case electrical material, $24; Glasgow, 149 packages 
electrical material, $10,220; Genoa, 5 cases electrical material, 
$176; Hamburg, 109 cases electrical machinery, $4,605; Hull, 
g cases electrical material, $327; Havre, 43 cases electrical ma- 
terial, $3,014—8 cases electrical machinery, $1,317; London, 161 
packages electrical material, $25,728; Liverpool, 86 cases electri- 
cal material, $3,564—2 cases electrical material, $700; Mexico, 251 
packages electrical material, $2,132; 12 packages electrical ma- 
chinery, $1,356; Milan, 36 packages electrical material, $1,436; 
Manchester, 250 cases electrical material, $2,500; 8 cases elec- 
trical machinery, $730; Moscow, 8 packages electric motors, 
$730; Naples, 3 cases electrical machinery, $425; Peru, 24 cases 
electrical material, $937; Preston, 6 packages electrical material, 
#500; Santo Domingo, 3 cases electrical material, $59; South- 
ampton, 2 cases electrical machinery, $24; U. S. of Colombia, 8 
packages electrical material, $2,132—12 packages electrical ma- 
machinery, $651—2 cases electrical material, $235; Vallorbes, 3 
cases electrical material, $125; Venezuela, 41 cases electrical ma- 
terial, $83; Zurich, 5 packages electrical machinery, $1,003. 


Lighting and Traction Deal at Charleston S. C. 


A special despatch from Charleston, S. C., of Jan. 20 says: In- 
terested. parties here confirm the announcement made yesterday 
from Baltimore that the Charleston City Railway Company, the 
Seashore Railway Company, the gas company and the electric 
light company of this city were all to be consolidated under one 
management. The deal is being engineered by the Baltimore 
Trust.and Guarantee Company, and the new company will have 
a capital stock of $2,500,000. Securities of the four companies 
were being turned into the special committees appointed to re- 
ceive them, and their holders all express themselves satisfied 
with the prices paid for shares. It is believed here that after the 
consolidation has been completed a number of new enterprises 
will be started by the company. 


TACOMA, WASH. The Central High School is to take 
current from the Railway Co. for experimental purposes. 


A FOUR YEAR OLD BOY was given a verdict last week 
for $23,000 against the Brooklyn Heights Company. A trolley 
car cut off one leg at the knee and the toes of his other foot. 
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tion he was elected at their anneal meeting in Ed NING 


ground in company with Mr. E. J. Bagnall, now of the Adams- 


valuable and worthy of development. 
its discovery, manipulation and uses would make an interesting 
story in itself. 


its development has been formed, all the surrounding “cement” 
prospects have been secured, as quietly as possible, and a mill 
erected for treating the stuff for the market. 


a wall plaster, as it makes a wall as solid as a rock, absolutely fire 
and waterproof, and entirely free from any expansion or con- 
traction, 
using the ordinary mortar. 


therefore be, in charge of Mr. 


will be done over the entire country. Cleveland is chosen as _ 
being centrally located. The names 
follows: Hewitt Boice, president, Kingston, N. Y.; Ira Mowery, 
vice-president, Tarrytown, 
Cleveland, O.; W. M. Burhans, secretary, Okarche, O. T.; E. 
J. Bagnall, consulting engineer, Cleveland, O. 


and advertising department of the Walker Co., 
named as assistant to Mr. F. E. Drake, head of the electricity 
and machinery department of the American Commission for the 
Paris Exposition of 1900. Mr. Anthony will have his head- 
quarters in New York city at the commission offices in the 
‘Equitable Building. 


interesting article in the January ‘‘Cosmopolitan,” 
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Oscanyan—Stone. | 
The marriage of Mr. Paul C. Oscanyan and Miss Elsie Clif. 


ford Stone, daughter of Mr. and Mrs. C. F. Stone, of 17 West — 
Twelfth street, took place on the evening of Jan. 18 in All Souls’ — 
Unitarian Church, Fourth avenue and Twentieth street, New 
York City. Miss Laura Lowrey Stone, a sister of the bride, 
was her maid of honor, and the bridesmaids were Misses Lisa _ 
Van Rensselaer, Jane Faile, Minnie Stone, Caroline Timpson, 
Jaidee Hayner, of Toronto, and Mabel Andrews. Charles Fran-_ 
cis Stone, Jr., was best man, and the ushers were J. K. Porter 

Stone, Kenneth Leslie Fleming, Jr., Humphrey. Swifit, and 
Percy O’Connor. The groomsmen were Dr. Walter Power, 

Percy Ingalls, Dudley Farrand, Daniel C. Stanwood, John R. 
Fellowes, and Stephen Millett. The bride was gowned in white 
silk, trimmed with point lace. The Rev. Thomas R. Slicer, pastor 
of the church, officiated. A small reception followed at the home © 
of the bride’s parents. Mr. Oscanyan, who is well known in the 


electrical field, holds a responsible technical position with the — 
Peoples Co., of Newark; whose plant was described in The 
Engineer of Jan. S 


SPER SOMALI! 
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Mit melasti., Rosset 


Mr. L. H. Rogers has resigned from his position as treasurer — 
and general manager of the Fort Wayne Lamp Co., 47 East — 
Prospect street, Cleveland, O., to take up the active duties of the 
Oklahoma Cement & Plaster Co., as treasurer, to which posi- 


January 2. F 

It was while Mr. Rogers was assistant general manager of the — 
Brush Electric Co. that his attention was called to a natural — 
deposit of cement in Oklahoma Territory. He visited the 


Bagnall Electric Co. : 
Mr. Bagnall, as an engineer, pronounced the deposit as quite 
A history of this material, 


It was in 1894 when Messrs. Rogers and Bagnall 
first visited the cement beds; since that time the company for 


The principal use to which the material will be put will be as 


preventing the cracks so annoying to house builders 
The trade name will be ‘“O. K.” 

The head office of the Oklahoma Cement and Plaster Co. will 
; Rogers, with headquarters in 
Cleveland, and from this point the exploiting of the business | 


of the officers are as 


N. Y.; L. H. Rogers, treasurers 


MR. JAS. S. ANTHONY, formerly in charge of the publication 
has now been 


PROF. S. H. SHORT, now traveling in Europe, has a very 
in which 
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he describes the traction advances of the past fifteen years, and 


_ predicts that the next fifteen will probably see electricity in 


¢ 


- 


mCo., St. Louis, Mo., 


Selling Out the Edison Elec. II. 


use on many of the trunk lines. 


MR. RICHARD CROKER, JR., is taking a course in prac- 
tical electricity at the Westinghouse electric shops at East Pitts- 
burg. 

MR. S. G. COLEMAN, superintendent of the lighting depart- 
ment of the Milwaukee Electric Railway & Light Co., has been 
presented by his colleagues and men with a handsome Masonic 
diamond pin on the occasion of his retiring from that service. 

COL. EUGENE GRIFFIN has been nominated as Briga- 
dier General by the President. The promotion has been earned 
by signally successful work in raising and leading valuable 
troops during the war, in a way that none but an accomplished 
West Pointer could do. 


ss 
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Columbia Incandescent Lamp Co. 


At the annual meeting of the Columbia Incandescent Lamp 
Mr. W. O. Garrison was elected president, 
Mr. A. C. Garrison vice-president and treasurer, and Mr. Geo. 
P. Rex acting secretary. The last named has been manager of 
the Chicago office hitherto, but now assists at headquarters. 
Mr. W. O. Garrison will not take any active part in the man- 
agement of the company, but serve in an advisory capacity. Mr. 
A. C. Garrison, who has always been so active and prominent 
in the affairs of the company, will still have charge of the gen- 
eral management of the company as vice-president, etc., as 
above noted. 

The company has just issued a superb new catalogue in rich 
Venetian red cover, devoted to their lamps. It is handsomely 
printed, and the lamps are shown by choice half tones, full 
size, accompanied by descriptive text. Everything is revealed 
in the utmost clearness of detail, and a great variety is given 
covering all the branches of the incandescent lighting art. There 
is also a full page of illustrations of the different bases in use, 
and the last page is devoted to an excellent view of the factory. 

Mr. A. C. Garrison was a recent visitor to New York, but had 
to leave for home quickly on account of rush in business. 


Co. of New 
York City. 
im was officially announced last week that provisional arrange- 
ments had been perfected for the sale of the Edison Electri- 
cal Illuminating Co., of this city, to the New York Gas & Elec- 
tric Light, Heat and Power Co., better known as the Electric 
Trust, with a capitalization of $25,000,000 and controlled by 
William C. Whitney, W. L. Elkins, P. A. B. Widener, Thomas 
Dolan and Thomas F. Ryan. 

The circular letter sent to the stockholders of the Edison Co. 
by Spencer, Trask & Co., Vermilye & Co. and the Central Trust 
Co., says: “Mr. George Foster Peabody, of the firm of Spencer, 
Trask & Co., representing the principal stockholders of the 
Edison Co., has entered into an agreement with the State Trust 
Co. for the sale of the Edison stock, represented by him, to be- 
come binding only in case the holders of at least 55 per cent. 


_ of the stock shall have agreed to the sale by Feb. 15, 1899, with 


nein ag —— 


an allowance of ten days additional to stockholders 
abroad. 

“Up to these dates the stockholders will be privileged to join 
in the sale on the same terms, namely, 220 per cent. of the par 
value of Edison stock, payable in 4 per cent. purchase money 
gold bonds due Feb. 1, 1949, of the New York Gas and Elec- 
tric Light, Heat and Power Co. at par, that company to have 
the right to pay off the bonds at par and accrued interest at any 
time within three years from Feb. 1, 1899. 

“The issue of bonds is to be limited to $21,000,000. They will 
be secured by a purchase money mortgage, which will be a first 
lien on the Edison shares and by the deposit of $4,000,000 in cash 
with the trustee, the Central Trust Co., of New York (with re- 
served power to invest the same in improvements or extensions 


living 
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of the Edison plant and property), and by a second mortgage 
upon the property and franchises of the Power Co., subject to 
a first mortgage securing $15,000,000 bonds, of which $11,500,- 
000 are now outstanding.” 

The New York Gas and Electric Light, Heat and Power Co. 
has been organized with the intention of obtaining a controlling 
interest in the lighting and power business of this city, and is 
said to be planning to use the surplus electricity from the new 
power plant of the Metropolitan Street Railway Co. The Edi- 
son Co. has the largest plant of all the electrical illuminating 
companies in the city. Its absorption gives the Electric Trust 
control of all the electric lighting companies in the city except 
the Edison Electric Illuminating Co. and the Consolidated 
Westinghouse Co. 

The companies which have already been absorbed are the 
Mt. Morris Electric Light Co., the Manhattan Electric Light Co., 
the Edison Electrical Illuminating .Co. and the Consolidated 
Telegraph and Electrical Subway Co. 

The transfer of the stock to the Whitney syndicate has not 
been without opposition, led by Mr. R. R. Bowker, first vice- 
president, who is the active executive of the company. Mr. Bow- 
ker is opposed broadly to trusts and combinations, and when ne- 
gotiations were begun he absolutely refused to be a party to 
this one. When he found that a majority of the stockholders 
favored the deal he wrote a letter to the directors tendering his 
resignation. This letter was dated Dec. 22, and said that the 
resignation would become effective as soon after Dec. 31 as 
Mr. Bowker could complete his annual report and turn over 
his work to his successor. The resignation of Mr. Bowker is 
a cause of much regret to the Whitney syndicate. Assurances 
were given him that his interests would be fully protected, but 
he declined to reconsider his action. Mr. Bowker declines to 
discuss the matter further than to say that he had sent in his 
resignation because he opposed the transaction as unnecessary 
and undesirable. He said he did not intend to deposit his stock. 


Annual Meeting of the Chicago Bell Telephone 
OfeH 


At the annual meeting of the Chicago Telephone Co. Jan. 19 
the figures on the business of the past year showed a general 
increase over those of 1897. Gross and net earnings were larger, 
and the surplus for the year, after paying 12 per cent. dividend, 
or $520,380 on the stock, was $113,572, as against $104,313 the 
preceding year, and the officers report the company in better 
position than ever. 

The following figures show the business of the company in 
1898 and a comparison with the business of 1897: 


1808. 1897. 
GEOSSWeAGIIN OSs: seas nore $2,307,9059.88 $2,072,079.55 
ISS PET SES seecys,e Ber an aobsrs bites 1,674,007.60 1,447,386.08 
INeCtRea Gin GS Tees 2OS3;052.25 $624,693.47 
Dividendsenaid sks ascents: 520,380.00 520, 380.00 
Surplus for year.... $113,572.28 $104,313.47 


Capital stock outstanding Jan. I, 1899, $4,336,500. 


Vicissitudes of the Strowger Automatic Tele- 
phone. 


A special despatch from Milwaukee of Jan. 13 says: President 
McKinley has inadvertently made trouble for the Strowger 
Telephone Exchange Co. It all comes from the fame which was 
brought to an instrument which the Strowger Co. put in at the 
White House and the residences of Cabinet officers during the 
war, and by which the President was enabled to talk with his 
official advisers without any one being the wiser. 

A suit, which has been brought before Judge Jenkins in the 
United States Court here, was instituted by the Automatic Tele- 
phone Exchange Co., Ltd., that had an option to sell the for- 
eign patents for the Strowger Co. This option has expired, it 
is claimed, and now the plaintiff asks that the defendant be 
forced to grant an extension on the ground that the work done 
by the plaintiff was for the benefit of the defendant. 

It is claimed that up to the time of the recent war the in- 
vention was slow of adoption, but that the advertising given the 
instrument through its use by the President has given it a boom 
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in England, where the plaintiffs were operating, and where it 
is asserted the patent right is now worth at least $500,000. 

The suit was brought in the Circuit Court for the Northern 
District of Illinois, but Judge Jenkins is hearing it here. Some 
of the most prominent members of the Chicago bar are inter- 
ested on one side or the other, including Judge Musgrove, 
Judge Smith, Judge Hamlin, Judge Davis and L. M. Hosea. 


Annual Meeting of Central Union Telephone Co. 


The annual report of the Central Union (Bell) Telephone Co. 
for 1898, presented at the annual meeting on Jan. 19, showed an 
increase of business and an increase of earnings over 1897. The 
net revenue for the year was $306,337, as against $287,799 in 1897. 
Following are the comparative figures: 


1808. 1897. 

Gross earnines oes . -$1,667,167.55 $1,439,001.44 
Expenses for sdmninistranion Sense 

ing, maintenance and interest...... 1,360,829.65 1,151,201.77 

Netcrevenud, a: neem voce mire eter $306,337.90 $287,799.67 
Surpluss sce cers Caen as ol eeeree Pee 306, 337.90 235,027.41 
Added to construction account at ex- 

Chanees “ o-corahance teat < mere mceeric 523,610.81 327,086.66 
Port tolls) iieswert acters ath. eran 365,137.12 457,105.87 

TOtalseetecee bcastsrs occas eee rn $888,747.93 $802,192.53 


The amount charged to maintenance during 1898 was $120,- 
000 greater than in 1897. The money was expended in renewing 
the old plant, both in lines and stations. 

There was no talk at the meeting of paying a dividend, and 
the large owners of stock do not contemplate paying one till the 
company has been built up to a much stronger position. 


Westinghouse Plans for Capturing European 
Trade. 


The Westinghouse Electric and Manufacturing Co. will begin 
this year, says the Pittsburg “Times,” the organization of many 
companies throughout Europe to capture the growing electrical 
trade. Plants will be established in all the countries so organ- 
ized, but until this is done all contracts secured will be filed at 
the East Pittsburg works. The company has already: organized 
a company in France, and has captured the big Metropolitan or- 
der there, and Treasurer Philip F. Kobbe has left for London 
to assist in perfecting the organization of others. An immense 
foreign trade is expected as a result. 

Vice-President Lemuel Bannister, who was formerly at East 
Pittsburg, went to London a year ago to look over the ground 
and prepare for the organization of the companies. The Eng- 
lish company, which had been organized several years ago, was 
greatly enlarged by the establishment of numerous agencies 
throughout the kingdom. Large companies are now in process 
of formation in Germany and Russia, and the outlook for large 
electrical contracts there is so bright that it is expected that 
plants will be erected before long. The control of the companies 
will be held by the Pittsburg company, and the foreign com- 
panies will be allowed the use of the patents controlled by the 
local concern. Companies will also be established in Italy, and 
probably on the north coast of Africa. The Westinghouse Com- 
pany expects to secure all the important work, or at least the 
bulk of it, by its new idea of expansion. Its methods and ma- 
chinery are so far in advance that it is believed great success wiil 
follow its efforts abroad. The English and other work will still 
be done in Pittsburg whenever it is possible to do so, as the 
economies secured here are far in excess of those abroad. 

Vice-president Bannister has entire charge of the expansion 
work, and the visit of Treasurer Kobbe will be simply to look 
over the results so far attained. He will return in six weeks. 


Bell Telephone Mergers. 


Although local telephone officials are not, as yet, disposed to 
do much talking about the plan that is in hand for merging the 
Bell Company into the American Telephone and Telegraph 
Company, as was outlined in this column, says the Boston 

“Journal,” it is nevertheless known on excellent authority, that 
the facts as given are correct and that in due time—possibly 
within 60 or 90 days—formal announcement of the project will 
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be made. It is largely the news of this plan’and the benefits that 
will accrue to the stock, in the way of rights, that is inducing 
much of the present buying and that is lifting the price of the 
stock to its highest level on record. The outstanding stock of 
the American Company is held almost wholly by the Bell peo- 
ple. Indeed, the two corporations are even now practically one, 
excepting in name. The American Company—a New York cor- 


Stes Aes mt, . 


poration—with its extensive long distance service, makes a most * 


valuable asset for the Bell Company, and the right to take its 


stock at par by the Bell stockholders will of course be a very 


desirable plum. 

In connection with this proposed transfer, it now transpires 
that the American Company will not only absorb the Bell Com- 
pany, but is planning also, at some time in the future, to take 
in as well all the sub-companies of which it has a majority con- 
trol. Indeed, it is claimed now that when the company was first 
organized its purpose was not only to build long distance tele- 
phone lines, but that it was intended to ultimately absorb all the 
subordinate corporations when the proper time should come. 
And it is on good opinion that the Bell people have now started 
in on the consummation of this plan and that when it is done the 
American Company will not only be in control of the companies 
of which it now holds a majority of the stock, but that it will 
also, by purchasing control of the others, hold possession of 
every telephone company in the country. The “deal,” accord- 
ing to good authorities, is a big one, and its consummation will, 
of course, require much of time and much of careful planning. 


Cass & Company. 


Mr. Philip Cass, recently connected with the Cass & Aaron 
Co., of Chicago, has recently resigned all connection with them 
and has opened a handsome suite of offices under the name of 
Cass & Company, in the Machinery Hall, 54-60 S. Canal street, 
Chicago. Cass & Co. will handle new and second-hand dyna- 
mos and motors, and all electrical supplies relative thereto. 
They will also conduct a general repairing business and have a 
plant particularly adapted for rewinding armatures and fields, 
refilling commutators and general repairing of dynamos and 
motors, arc lamps, transformers, and, in fact, all apparatus rela- 
tive to the electric light anr railroad business. Mr. Cass will 
be glad to see all of his friends at his new office, where they will 
be assured a hearty welcome. 


The Rising Tide of Activity. 
The past week has been one of the most active that this coun- 
try has seen in many years, not merely in the field of speculation 
and investment, but in the various branches of trade, commerce 


and industry. In fact, the present speculation in Wall street, 
which has outrun all former experience, does but indicate the 


growing industrial prosperity, which bids fair to last at least — 
three or four years, and may develop into a long period of gen- 


eral well doing, despite the inevitable reactions. Just now, in the 
stock market, while reactions are talked about, they are not 
large, and, in the opinion of many leaders, the upward move- 
ment is but at its beginning. If stocks were carried by weak 
holders, they might go down, but there is little increase in 
bank loans, showing that stocks and bonds are being bought 
outright and salted away. The money market could not well be 
easier, and even the rapidly growing demands of trade and manu- 
facture make slight impression on its elasticity and resources. 

During the past week 28,615 shares of Western Union have 
been sold, closing at 95%. General Electric was very strong 
on small sales, rising to 102% on 9,740 shares. New York Edi- 
son closed at 198; the new deal exchanges stock for 4 per cent. 
bonds at 220. Metropolitan Street Railway was steady around 
198-9, on sales of 40,405 shares. In Boston, Am. Bell Tele- 
phone had a phenomenal rise on reports of removals and consoli- 
dations, going up 28 points, from 285 to 313 on sales of 5,000 
shares. Further gains are looked for. West End Railroad was 
strong at 94. 

Copper this week went up to 14% cents, New York. 


A big 4 


-“ 
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copper deal is still spoken about freely. Heavy steel rail East- 
ern mill is $18.50 per ton. Iron and steel bid fair to become 
scarce, owing to the extraordinary demand. 


Gen. S. E. Marvin. 


A special dispatch from Albany, of Jan. 19, announces the 
death there that day’of Gen. Selden E. Marvin, a prominent 
citizen of Albany, president of Hudson River Telephone Co., 


and a member of the State Board of Charities. He was promi- 
nently connected with the iron industry in the vicinity for 
many years, being associated with his brother-in-law, the late 
Erastus Corning. 


The Reeves Wood-Split Pulley. 


Well known as this apparatus is, a useful booklet describing 
the same has just been issued by Patterson, Gottfried & Hunter, 
Ltd., 146-150 Centre street, New York. Six sound reasons are 
cited why the Reeves is the best wood-split pulley on the 
market, and after reading them one becomes convinced that 


the claims of the company are not extravagant. The book also 

contains chapters on the “loss of power,” step and bevel cones, 

tight and loose pulleys and the approximate weights of each. 

There are also a number of rules for calculating the sizes and 
weights of split wood pulleys. Most of the body of the book is 

left blank so that it can be used for a pocket notebook. Thus 

this little booklet becomes of considerable value and certainly 
worth sending for. 


“DRAFT WITHOUT A CHIMNEY.” In its interesting and 
attractive circular thus entitled, the B. F. Sturtevant Co., of Bos- 
ton, Mass., tell why its tall chimney has been taken down, how 
draft is now produced, and how an annual fuel saving of nearly 
$1,000 is secured. This information may be had for the asking. 


A FISH STORY is the caption to an engraving on a calendar 
now being distributed by C. R. Fish, 71-73 Broad street, Boston, 
Mass. It represents an old ,Cape Cod fisherman recounting 

some piscatorial yarn to a more ‘youthful assistant. In the 
_ margin of the card are shown several finny inhabitants of the 
_ deep; and a suggestion to order station supplies from the sender 
is also ‘conspicuous... Another calendar is issued by the same 
house consisting of a handsomely embossed bust of a maid with 
_ one elbow resting ona large shell. On the latter is the name of 
_ the concern and the calendar proper. 


i) 
| 
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NEW YORK ELECTRIC MACHINE CO., of Buffalo, has 
been formed with a capital stock of $10,000. The directors are 
J. Tate and F. Wardell, of Buffalo, and Thos. E. King, of 
Arbel, Pa. 
| 
ELECTRIC APPLIANCE TELEPHONES. A telephone 
a little better than anything else on the market is a pretty 
hard thing to build, but the Flectric Appliance Co. claim that 
they have succeeded in doing this in their No. 11 instruments. 
_ They are backing up their claims with a very liberal offer which 

telephone companies will do well to study. 
| CHICAGO, ILL. The United Telegraph, Telephone & Elec- 
_ tric Company has obtained a loan of $500,000 from the Chicazo 

Title & Trust Company for twenty years at 6 per cent. interest. 
It is to secure a bond issue. 


' 
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The Jewell Standard Meters. 


A VERY reliable and attractive line of portable volt and am- 

pere meters has recently been placed uu the market by the 
McIntosh Battery & Optical Co., 521 Wabash avenue, Chicago. 
It has been the aim of the company to offer to the public a meter 


which will be both durable and accurate. The construction 1s 
exceedingly rigid, fitting it to withstand the rough usage to 
which portable instruments are frequently subjected. It is of 
the d’Arsonval type, having a coil moving in the field of a per- 
manent magnet. 

It is dead beat, and has uniformly spaced scale divisions. It 
has an adjustable dial, so that should the index become bent 
it is but the work of a moment to set it to zero. 

The permanent magnets are made from imported magnet 
steel, and are thoroughly aged before being placed in the in- 
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THE JEWELL STANDARD PORTABLE AMMETER. 


strument. The springs are made by the company of special low 
resistance phosphor bronze alloy, and have an exceedingly fine 
temper. The series coils in the voltmeters, and the shunts of 
the ampere meters shown above are made from an alloy hav- 
ing a zero temperature co-efficient. A neat hardwood carrying 
cage is provided with each meter. The voltmeters have a re- 
sistance of about 120 ohms per volt of scale—i. e., a 0 to 150 
voltmeter has.a resistance of 18,000 ohms. 

The scales of the instruments are hand drawn from recognized 
standards. 

The milliampere, ampere, volt and millivolt meters are now 
made for eighteen different ranges, all of which are described in 
the company’s catalogue, which will be sent to any one on ap- 
plication. 


Williams Electric Co. 


M*® BURT HUBBELL, formerly of the. Keystone Tele- 

phone Co., of Pittsburg, and later with the American Eelec- 
tric Telephone Co., of Chicago, has recently associated himself 
with the Williams Electric Co., of Cleveland. Mr. Hubbell is 
one of the pioneer “independent” telephone men, dating his ex- 
perience from 1890, when he built the first opposition telephone 
exchange in the country. Since then he organized the Keystone 
Telephone Co., and was largely instrumental in its rapid ad- 
vancement. Since the consolidation of that company with the 
American Electric Telephone Co. Mr. Hubbell has had charge 
of the business at Chicago. 

The well known ability of the Williams Electric Co. to manu- 
facture a superior grade of apparatus in the telephone line, 
coupled with Mr. Hubbell’s knowledge of the telephone trade— 
that is, what to sell, how to sell, to whom to sell, makes a com- 
bination that will be eminently successful in the telephone busi- 
ness. 


This company has hitherto confined its product to magneto 
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bells and receivers, and their success in producing high grade 
work of this nature has been so pronounced that they have re- 
cently got out a long distance solid back transmitter which they 
claim to be superior, and they are now going to sell complete 
telephones and switchboards. 


Sturtevant Motor and Fan. 


1p the accompanying illustration Fig. 1 is presented a type of 

fan which has recently been constructed by the B. F. Sturte- 
vant Co., Boston, Mass. The shell of the fan is one belonging tc 
their regular 60-inch steel plate exhausters. The motor is of the 
four-pole type, the same as the regular independent motors and 
generators built by this company, and is complete with its sup- 
porting bed. This bed is raised to the proper level by a very 
substantial steel plate base attached to the fan side. 

The field ring and pole pieces of the motor are of cast steel, 
and the pole shoes of cast-iron. The armature, Fig. 2, is of the 
barrel-wound type, and provided with a cast-iron flange bolted 
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FIG. 1—STURTEVANT FAN AND MOTOR. 


to the spider at each end of the core, thereby forming a support 
as well as a cylindrical receptacle for the projecting ends of 
the coils. This flange casting also protects the windings from 
any oil that may be thrown from the bearings. The surface of 
the interior of the armature flange is perfectly smooth, offering 
no opportunity for collection of oil or dust. 


The ventilation is effected by the use of specially constructed - 


FIG. 2—ARMATURE OF STURTEVANT MOTOR. 


vanes forming air ducts between the laminae of the core. This 
converts the armature into a blower, and creates a strong draft 
through the windings. The design of the machine is such as 
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to insure absolutely sparkless operation under all changes of 
load from no load to 25 per cent. overload. The temperature 
rise after a full load run of 10 hours does not exceed go deg. F. 
The bearings, which are ring oiling, are built upon the ball 
and socket principle. 


Combination Sign of the Prismatic Flies Sign 
Company. 


W E illustrate in our advertising pages a new prismatic elec- 

tric sign, which is being put upon the market as chelll 
No. 5, by the Prismatic Electric Sign Co., of Williamsport, Pa. 
It is a combination of two signs, the upper sign being the same 
as their Standard 28 in., and may contain clocks as desired. 
These clocks are genuine timekeepers, and will run from 8 to 12° 
days with one winding. The clock’s dials have heavy plate glass 
and the hands and face are protected by another double thick — 
glass on the outer rim. Each side has double hinges and the 
drum has a hand-hole at the side for winding. The number of 
lamps, and the color effects in the clock case are the same as in 
the 28-in. Standard, which have eight 16 c. p. lamps with four 
distinct colors and combinations. The finish of this specialty is 
black iron, and the case is made dust and waterproof. The 
clock case is supported by another sign with glass 18 x 30 inches, - 
the frame being finished in black and relieved in white enamel 
showing two sides. It contains eight 16 c. p. lamps wit a 
maximum burning of eight 16 c. p. lamps. 

The automatic service switch which runs the sign is so add 
justed that the face of the clock and the face of the lower sign 
are always of a different color or combination of colors, making 
the sign doubly attractive. For instance, when the clock is 
green the lower sign is violet; then instantly changing, the clock 
to red and the lower sign to orange. The two signs are mounted 
on a base under which are fastenings for a post, which post can 
be afterwards set upon the side wall and may carry any letter- 
ing in black and white which may be desired. 
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The Triumph Electric Co.’s New Dynamo. iq 


yes interesting new dynamo, herewith illustrated, has just 
been brought out by the Triumph Electric Co., of Cin-— 
cinnati, O. This dynamo, the makers claim, will develop corre 
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FIG. 1—NEW TRIUMPH DYNAMO. 


for 50 per cent. more lights than the most modern and efficient 
machines; or vice versa, will develop current for the same num- 
ber of lights with the expenditure of only 35 per cent. of the 
energy required with any other machine. 
This invention is analogous to that of Corliss in the steam en-_ 
gine field, the result being obtained by using the current ex- 
pansively, so to speak. The generator is multipolar, the arma- 
ture windings being divided into distinct and separate circuits 
connected through a special commutator to separate distribut- 
ing circuits with a common return, as shown in the accompany- 
ing diagram. The initial voltage generated in each circuit is 22¢ 
volts, this current being generated in each circuit for only one: 
third of the time, or, in other words, each coil on the armatur 
is active for only one-third of a revolution, being entirely cut 
out of circuit for the remaining two-thirds. Actual test has dent 
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onstrated that when a rate of 5,400 impulses per minute has been 
reached the light is absolutely steady. 

A recent test of a 300-light machine of this type waas made as 
follows: Two new 16 c. p. 110-volt 55-watt lamps were selected 
at random from a barrel of Buckeye lamps. These were placed 
at each end of a Bunsen photometer. One was connected to the 
mains of a direct current machine, and held at 115 volts; the 
other was connected with the dynamo being tested. The Bun- 
sen disk was placed in the centre of the scale, and the current 
from the dynamo under test. was regulated with a field rheostat 
until the lamp on that circuit was brought to the same candle 
power as that on the direct current. 
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and handy flashlight is desired. It is of portable size, and 
weighs a little more than one pound, and can be comfortably 
carried in the pocket. It is guaranteed by the makers to give 
approximately eight thousand lights, or “flashes,” of appreciable 
duration before the battery requires renewal. The batteries are 
of the dry kind, and the lamp contains three of them, with a ca- 
pacity of over three volts. At the end of the lamp is a magni- 
fying lens, as shown in the illustration, for the purpose of dis- 
tributing the light. Its varied uses, especially in the domestic 
line, where the employment of matches is dangerous, or in ware- 
houses where explosive articles are stored and a thousand others, 
make this portable light a good salable article, and at present 


FIG. 2—NEW TRIUMPH DYNAMO AND CIRCUITS. 


All readings were taken with Weston portable voltmeters when 
the candle power. of the lamp on what we will call the “inter- 
rupted current” generator was exactly the same as that on the 
direct current, the apparent voltage of the interrupted current 
‘was observed and the test began, the results being given below: 

The dynamo was belted to a courtershaft, driven by'a 12x14 
automatic engine. ' 

Average of 3 cards, 33.35 h. p. No. 16 c. p. lamps 304. 

Average of 3 cards 24.43 h. p. No. 16 c. p. lamps 152. 

Average of 3 cards 13.82 -h. p., fields open. 

No. 16 c. p. lamp per h. p. delivered at full load 15.56. 

No. 16 c. p. lamp per h. p. delivered at half load 14.32. 

It is observed by the builders that these results are fully 50 per 
cent. better than can be expected from any standard machine of 
the same capacity, also that there is a surprisingly small drop in 
efficiency at half load. é 

The manufacturers state that they are ready to furnish a lim- 
ited number of sizes at present, and to put them in on trial, per- 
mitting the machine to talk for itself. The machines are, as will 
Ibe noted, very simply and compactly built. 

For further information The Triumph Electric Co., Cincin- 
‘nati, Ohio, should be addressed.’ Their announcement on the 
‘subject appears elsewhere in this issue in our advertising pages. 


H. P. Electric Pocket Light. 


AMES S. BARRON & CO., 24-30 Hudson street, New York, 
dealers in general electric supplies, are putting on the mar- 
ket a very useful specialty called the H.-P. Electric Pocket 


we are informed that the demand for this portable light is enor- 
mous and constantly growing. J. S. Barron & Co. would ke 
pleased to send descriptive circulars, etc., regarding this pocket 
light to any address on application. 


Utica Elec. Mfg. and Supply Co. 


At the annual meeting of the Utica Electrical Manufacturing 
& Supply Co. the following were elected directors: William E. 
Lewis, Jesse Brayton, W. H. Cloher, Jr., Frank S. Ferris and 
William C. Ballda; Inspectors of Election, H. B. Sweet and H. 
M. Scheuch. At a subsequent meeting of the directors Mr. Lewis 
was elected president, Mr. Cloher vice-president, and Mr. Bray- 
ton secretary and treasurer. 


Ward Leonard Automatic Circuit Breakers. 


The Ward Leonard automatic circuit breakers have been 
meeting with the recognition which is always accorded by the 
electrical trade to high class apparatus having meritorious fea- 
tures and selling at a moderate price. The electrical engineers 
throughout the country have been quick to appreciate the im- 
portance of the two independent switches, separately closed, but 
simultaneously opened upon overload by the automatic device. 
This feature not only makes it impossible to do any damage to 
the dynamos or circuit breakers by overload current in closing 
the circuit breaker upon a short circuit, but it entirely eliminates 
the necessity of the knife switches which the former types of cir- 
cuit breakers required, in series with them. 
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H. P.. ELECTRIC POCKET LIGHT: 


Light. It is designed for use in a great many directions, for elec- 
‘tricians, engineers, machinists, miners, physicians, watchmen, 
policemen, yachtsmen, in fact, for all purposes where a safe 


The amount of money and space saved by this important fea- 
ture makes this circuit breaker always a favorite with the elec- 
trical engineers who are acquainted with the point. The inde- 
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pendent hammer blow used to assist the springs in opening this 
circuit breaker is also an important feature which wins great 
favor. The Ward Leonard Co. are busy upon important orders 
for circuit breakers for concerns whose electrical engineers are 
recognized as the leaders in the electrical engineering profes- 
sion, and their business in this line is growing with astonishing 
rapidity. The United States navy has specified the Ward Leon- 
ard circuit breakers upon all of its recent work. As the stand- 
ard of the United States navy in electrical matters is the highest 
standard in the world, the quick adoption of this circuit breaker 
by the navy is the highest possible endorsement of it. 
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EUREKA ELECTRIC CO., 157-159 Canal street, Chicago, 
Ill., ask that their switchboards and telephones be judged by 
their finish and the material as well as workmanship. They are 
ready to make quotations on anything in the telephone line. 

HART & HEGEMAN MFG. CO., Hartford, Conn., call at- 
tention to the fact that all Hart switches have the words “Hart 
Switch” stamped in the metal. They say that by this means 
buyers may be sure of knowing when they get the genuine. 

I. P. FRINK, 551 Pearl street, New York City, advertises his 
combination cluster reflector as a perfect fixture for office and 
public buildings, hospitals, etc. This reflector is lined with 
Frink’s silvered, corrugated mirror, or opal glass, in sections, 
which are set in solid metal frames. The diameter of the re- 
flector is 20% inches, and the length is 30 inches. He also in- 
forms us that he has been licensed to manufacture electric and 
combination fixtures. 

THE ELEGERIG SHORAGERBAD PERRY SCO me Drexel 
Building, Philadelphia, Pa., have moved their San Francisco 
office from 10 Front stret to the Parrott Building of that city. 

THE FUEL ECONOMIZER CO., Matteawan, N. Y., state 
that power stations, whether for electric supply or electric trac- 
tion, are only complete when equipped with the Green Econo- 
mizer. Their catalogue is ready for distribution. 

WHEELER REFLECTOR CO., Boston, Mass., while not 
wishing to enter into elaborate details regarding the workman- 
ship and materials which have made Wheeler Reflectors so suc- 
cessful, simply say that both are the best that can be procured. 

MANHATTAN GENERAL CONSTRUCTION CO., 11 
Broadway, New York City, to close out the balance of their old 
type lamps, are offering 200 Manhattan D. C. lamps at $12.00, 
and 50 Manhattan Junior lamps, 3 amperes, at $11.00. They 
say, however, if the best A. C. and D. C. enclosed arcs on the 
market are desired, to use the new type Manhattan. They also 
supply electric projectors and photo-engraving lamps. 

GARVIN MACHINE CoO., Spring and Varick streets, New 
York City, have just issued a new catalogue of machine tools 
and automatic and special machinery. 
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BAKER & CO. have removed their well-known New York 
offices on Liberty street across the way to 120, in the Beard 
Building, where Mr. C. O. Baker, Jr., is now located in a choice 
and cheerful suite, where all old friends and acquaintances are 
made heartily welcome. 

BROOKLYN, N. Y. Mr. Connelly has introduced a reso- 
lution in the Borough Council to abolish all street electric lights 
and substitute Welsbach or other burners instead. 

MR. F. V. T. LEE, engineer for the Stanley Elec. Mfg. Co. 
on the Pacific Coast, with Mr. John Martin, their agent in San 
Francisco, was in New York last week before returning home. 
He has been making a general trip through Canada and the 
East. 

STATEN ISLAND. The Staten Island Electric Company 
has been introducing the meter system, and has been getting 
into hot water with customers who have held flat contracts, and 
from whose places wires and lamps have been taken out. The 
consumer is also required to pay for all lamps. The new scale 
made a reduction of 25 per cent. in price of current, making it 
from 20 to 15 cents and lower per k. w. hour. 
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EVANS PNEUMATIC. MOTOR CO. has been formed un- 
der the laws of New Jersey with a capital stock of $30,000, of 
which $1,000 is paid up. The object is to make and sell pneu- 
matic motors and other mechanical or electrical devices. The 


incorporators are J. R. Cotton, J. H. Witsil, of Chester, Pa., 


and S. W. Sparks, of Camden, N. J. 
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THE “CLARK” WIRE. 


All sizes of 


FOR ve 
SWITCHBOARD CLARK WIRE Stranded and Flex- 
, Y ible Wire and 
BLP AY Cables with 


and MOTOR USE. — : Clark’s Insulation. 
Inspector Bos.on Fire Underwriters’ Union says: 
‘A thoroughly reliable and desirable wire in every respect.’’ 


The Clark wire has been before the public and in use forthe past ten years, and has met with 
universal fayor. We guarantee our insulation wherever used. Aerial, Underground or Submarine, 
and our net prices are as low, if not lower than any other first-class insulated wire. We shall be 
pleased to mail Catalogues, with terms and discounts for quantities. 


EASTERN ELECTRIC CABLE COMPANY, 


HENRY A. CLARK, Treas. and Gen’! Manager. 61-63 Hampshire Street, 
HERBERT H. EUSTIS, Pres. and Electrician. BOSTON, MASS. 


FIBRE dIGH GRADE RUB- 
PAPER | BER COVERED AND 
RUBBER LY Wii THERPROOF 5 


Conduits and Accessories, For Telephone, Telegraph, Electric Light and Power. 


STANDARD UNDERGROUND CABLE COMPANY, 


Pittsburg: Westinghouse Bldg. Philadelphia: 1225 Betz Bldg. 
New York: 18 Cortlandt St. Chicago : 542 The Rookery. 
St. Louis: 507 Security Bidg. 


DIREGT CONNECTED CHURGH ORGAN BLOWE 


Write for Circular No. 


THE EMERSON ELECTRIC MFC. CO., 


WM. A. ROSENBAUM 


Electrical Expert =~ 
Patent Solicitor. 


ROOM177, NEW YORK CITY. 


TIMES BUILDING, 


GOLD STREET CAR HEATING CO., 


Frankfort and Cliff Sts., NEW YORK CITY. 658 Rookery, CHICAGO, ILL. 


We are now constructing and selling the most Improved Electric Heaters on the 
market.—Our heaters combine the highest efficiency with the greatest economy.—They 
are the acme of simplicity. We guarantee their durability—acknowledged everywhere 
to be without equal. 


MANUFACTURERS. 


Selling price and cost of production are very 
interesting commercial quantities. Your profit is 
the difference between them. : x 

It requires commercial ability to raise prices to 
sa value for maximum profit. That you have 

one, 

It requires engineering ability, a knowledge of 
materials and methods of manufacture, to force 
down the cost of production. E 

Are you sure that you are not paying too much 
for your goods? If you were a commission mer- 

t you would be looking sharply after this. Can 
you afford to do less as a manufacturer? 3 

Money has been saved before by expert design. 

My services may be valuable to you. 


GEORGE T. HANCHETT, 


Electrical and Mechanical Engineer, 
123 LIBERTY ST., NEW YORK CITY. 


Electrical and Mechanical Design. 


For Alternating or 
Direct Current 
2oo1 


ST. LOUIS, MO. 


Cransformers, 
Kuhlman Electric Co.. 


ELKHART, INDIANA. 


C. S. KNOWLES 
HARD RUBBER ROD, TUBE, 


TURNED AND MOULDED WORK 


GET OUR PRICES. 
NEW YORK. BOSTON. 


DIRTY OIL 


can be purified perfectly, and used over 
and over again, by using the celebrated 


Tracy Oil Filter. 


Standard, reliable and perfect. Saves oil 
consumers 75%. 
PHENIX AUTOMATIC FILTER CO., 
RACINE, WIS. 


—«., AGENCIES: &>— 


WESTERN ELECTRIC CO., New York. 
ELECTRIC APPLIANCE CO., Chicago. 
PETTINGELL ANDREWS CO., Boston. 
ELECTRICAL EN@INEERING ©0., Minneapolis. 
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. 
THE BRADFORD BELTING (O., Cincinnati, 


Phillips Insulated Wire Go., 


Office and Factory: PAWTUCKET, R. 4 
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QUTLET or JUNCTION BOXES. 


WARD LEONARD ELECTRIC CO.} 
Bronxville, N. Y., U. S.A. 


Henry C, Townsenn, Formerly Principal Examiner, 
Electrical Division, U. S. Patent Office. 


Devsert H. Decker, Late Assistant Examiner, 
Electrical Division, U.S. Patent Office. 


TOWNSEND & DECKER, 


Solicitors of U. S. and Foreign Patents, 


Expert opinions upon the 5 BEEKMAN ST.. 
scope and validity of patents. (Temple Court). New York. 


RESISTANCE RODS 

of graphite. New process. Complete with metal 
terminals. Cheap and accurate. Resistance 50 to 
5,000 ohms, Size and capacity as required by user 
Thousands in use by largest telephone companies 


E. W. JEWELL 
521 Wabash Avenue - 


STORAGE BATTERIES 


Rented, Recharged, Repaired. 


Stored Electric Power Supplied. 
Portabie Electric Lanterns, Carriage Lamps, 
YACHT LIGHTING A SPECIALTY, 


THE STORAGE BATTERY SUPPLY CO. 
239 East 27th Street, New York, 


DYER, EDMONDS & DYER, 


PATENTS... 


NEW YORK CITY. 


Chicago. 


31 Nassau Street, - 


fous Mere, mot my potent fering 
work, Gath for Hua amd fPorsiqn counliem 
Catron eri forthe eesti 


99 Storage 
Cells are 


Send for descriptive 


the best. 
‘ ABSOLUTELY NON-INFRINGING. 
circular. PROTECTION GUARANTEED. 
AMERICAN BATTERY CoO.. 
Est’p 1889 172 So. Clinton St., Chicago, Ill. 


“ American 


William H. Bryan, M. E., 
H. H. Humphrey, M. S., 


MECHANICAL AND ELECTRICAL ENGINEERS, 
Consultations, Reports, Estimates, Plans, Specifica- 
tions, Superintendence, Tests, Purchasing. Designs 
of Central Stations a Specialty. 

Turner Building, St. Louis. 


SHEAFF & JAASTAD, 
Mechanical and Electrical Engineers, 


Plans and specifications for and superintendnnce of 
Electric Power and Lighting Plants a specialty. 


85 Water St., BOSTON, MASS. 


J.G.WHITE & COMPANY, 


INCORPORATED. 
ENGINEERS, CONTRACTORS. 


29 BROADWAY, NEW YORK, N.Y. 
EQUITABLE BLDG., BALTIMORE. 
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~~- Wanted, For Sale and Bargains. -+~ 


BARGAINS IN DYNAMOS, ENGINES, ETC.|} 


DIRECT CURRENT DYNAMOS, ALTERNATING CURRENT DYNAMOS, ARC DYNAMOS, ENGINES, BOILERS, HEATERS, 
PUMPS. This apparatus has been removed from our own Central Stations to make room for larger units. We therefore know its history 
and can guarantee it to be in thoroughly goed operative condition. Write us for Price List No. 26. 


CHICAGO EDISON COMPANY, 1{39 Adams Street, Chicago 


THE ELECTRICAL TRADING CO., 


BARGAINS IN TRANSFORMERS. ...0..:ccmse.,cnicase. 


C. H. Johnson, Mgr. 


-li It. .$18.00 
i C, 1,000—50 volt ... $4.00 60-light, type E, 1,000—50 volt ...$21.00 60-light, type E, 2,000 to 50 vo 
aD. tent tos C, 1,000—50 volt ... 5.00 80-light, type E, 1,000—50 volt ... 28.00 60-light,, L & FP type, 1,000—100— 
€ 2 2-light, type C, 1,000—50 volt ... 7.00 125-light, type E, 1,000—100 volt... 45.00 ; vo te Diane deed aaa: 
S 8 20-1ight? type E; 1,000—50 volt :.. 8.00 10-light, type E, 2,000 to 50 volt.. 4.00 200-light, L & P type, 1, 00— 
% 0-light, type C; 1,000—50 volt ..: 8.50 20-light, type E, 2,000 to 50 volt.. 7.00 5O- volt \...« sss ule uae eee 
@ 2 Beat wee a 250-light, L & P t (indoor) 
= 30-light, type E, 1,000— 50 volt ... 9.0C 80-light, type E, 2,000 to 50 volt.. 9.00 ght, ; ype is 
= 40-light, type C, 1,000—50 volt ... 10.00 40-light, type E, 1,000—50 volt ... 12.00 1,000—100—50 volt ..... ne hate 


6 c.p. strictly high grade lamps 16c. each‘in barrel lots. All kinds of supplies at ruling market prices. Highest cash prices paid for second-hand transformers. 


WANTED 


BARGAINS. 


Second-hand Dynamos, Motors, Arc 
Lamps, Transformers. 


- REPAIRING 


} Armatures, Commutators, Fields, Arc 
a Lamps and Transformers, 


g CASS & AARON CO., 


141 S. CLINTON ST., CHICAGO. 


* REWINDING.. 


wl 
4 
g 


AND EXCHANGE. 


FOR SPOT 


CASH, 


OLD INCANDESCENT LAMP BASES 


WITH OR WITHOUT PLATINUM. 
FREIGHT PAID AND HiGHeEST PRICES GUARANTEED. 


GEO. F. SCHWALM, - 


HARRISON, N. J. 


POSITION WANTED. 


A graduate electrical and mechanical engineer 
with ten years’ engineering and business experi- 
ence desires a position with manufacturer or con- 
tractor either in office or construction work. Ad- 


dress 
Kk. “Ke Des 
Care The Electrical Engineer, 
120 Liberty Street, New York. 


SL eS A SR AN ASSN 


U. S. ENGINEER OrFice, GALveston, Tex. 


Jan. 17, 1899.—Sealed bids, in triplicate, for elec- 
tric light installation in Gun and Mortar Batteries 
at Fort Point, Galveston, Texas, will be received 
until 2 p. m. Feb. 17, 1899, and then publicly 
opened. For information apply to C. S. RICHE, 
Capt., Engrs. 


ELECTRIC RAILWAYS. 


BRANFORD, CONN.—The Branford Electric 
Railway Company has been organized, with a cap- 
A.ital stock of $200,000, to build a line to East 
Haven. A. M. Young ,president; A. E. Hammer, 
secretary; A. O. Shepardson, treasurer. 


ST. LOUIS, MO.—The St. Louis County Street 
Railway Company has filed a petition with the 
‘County Commissioners for leave to substitute elec- 
tricity for the present mule motive power. M. B. 
Greenfelder, president, Central P. O.. St. Louis 
County. 

NEW CASTLE, IND.—The Commissioners of 
Henry County have granted a franchise to the 
New Castle Electric’ Railway Company, consisting 
of E. B. Phillips, R. Wisehart, Thad. Gordon, D 
P. Jennings, Dr. J. F. Thompson and T. B. Milli- 
kan. The franchise requires work to begin before 
October, 1899, and one of its proposed lines to be 
finished within six months from that time. 

HAMILTON, O.—A company has been incor- 
porated by J. C. Hooven, A. Rentschler, C. 
EE. Hooven, George Helvey, Fred Shaffer and 
Stanley Shaffer, of Hamilton, with a nominal cap- 
ital of $25,000, to build from the terminus of the 
‘Cincinnati Consolidated line at Anderson’s Ferry, 
seven miles below Cincinnati, to the towns of 
Lawrenceburg, Aurora and Rising Sun _and the 
“Queen City,” a distance of 38 miles. Rights of 
way and franchises have been secured from the In- 
diana line to Aurora, and the preliminaries neces- 
sary for a continuation to Rising Sun will soon be 
completed. 

PHILADELPHIA, PA.—Joseph MacCarroll, 
president of Fairmount Construction Company, 
(23 Walnut street, Philadelphia, Pa., states that 
his company has already received the contract 
for the construction of the proposed Montgomery 
& Chester Electric Railway Weer Pottstown to 
Phoenixville, via Limerick Square, Royersford 
and Spring City, a distance of 16 miles. The 


tights of way between Spring City and Phoenix- 
ville have been obtained and the necessary cap- 
ital for construction secured. John S. Ridgway, 
president, Philadelphia. 


SCHUYLERVILLE, N. Y.—The company 
which proposed to build a line from Greenwich to 
Schuylerville, and in which J. A. Powers, Lau- 
singburg, N. Y., is interested, has bought the 
water power at Middle Falls, on the Batten Kill. 


BALTIMORE, MD.—J. G. White & Co., of 
Baltimore, and 29 Broadway, New York, have the 
contract for building an extension of one mile to 
connect the Baltimore, Middle River & Sparrow’s 
Point Electric Railway with the Fairmount Ave- 
nue line of the Central Railway. 


EAST WINDSOR, CONN.—A petition from 
the East Windsor Electric Railway Company has 
been filed for presentation to the General As- 
sembly, for permission to build a line from East 
Windsor Hill to Warehouse Point, where connec- 
tion would be made with the Enfield & Long- 
meadow Street Railway. 


CHICAGO, ILL.—The People’s Street Railwa 
Company of Chicago has been incorporated, ith 
a capital stock of $10,000, by Joseph W. Latimer, 
Robert R. Reynolds and J. Guy timer. 


PORTSMOUTH, N. H.—The stockholders of 
the Portsmouth & Dover R. R Company have 
voted to authorize the Boston & Maine R. R. 
Company to extend the Portsmouth. Electric 
Street Railway through Newcastle, Rye and 
Hampton, and accept its proposition for the loan 
of money to complete the road until new, stock 
could be issued to repay the loan. 


ELLWOOD, IND.—It is understood that the 
Union Traction Company, of which Mr. Phil Mat- 
ter of this city _is the president, will buy the EI- 
wood Electric Railway Company’s plant. 


WANTED 
ALL KINDS OF..... 


ELECTRICAL 
—>— MERCHANDISE. 


The advertiser is prepared to purchase for cash, 
job lots of staple Electrical Supplies. Send full 
description of goods, together with lowest cash 
price to 

Care The Electrical Engineer, 
120 Liberty Street, New York. 


Motor Starting Rheostats 
Motor Regulating Rheostats 
Dynamo Field Rheostats | 
Theatre Dimmers, Special Rheostats. 


[ron Clad Resistance Co. 
WESTFIELD, N. J., U. S.A. 


WANTED. 


One good second-hand Westinghouse 1,000 light 
alternating incandescent dynamo. 


Name lowest 
price for cash, f. 0. b. to 


“DY NAMO,’’ 
Box 3673, Boston, Mass. _ 


PATENT FOR SALE. 


Something New, 
Novel and Practical. 


Whalen’s Insulating Device for re-insulating 
electrical wires with a preservative paint without 
removing wire from poles. 

Will sell Patent for United States, 


j Address, 
JOHN B. WHALEN, 


Sycamore, Ill. 


ELECTRIC POWER. 


CAMDEN, N. J.—The Electric Power 
ment Co. has been formed; New Jersey Corpora- — 
tion Guarantee and Trust Co.’s Building, Camden, 
N. J.; $500,000; to manufacture and supe elec- 
tricity to municipalities, ete.; Marcus B. Taylor, — 
Charles W. Kennedy, Isaac Blum, William Find- 
lay Brown, S. Y. Heebner. i 


See further, page xxv. 
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iets ee CT RICALSENGINEE'R. 


ALL APPARATUS IN STOCK FOR IMMEDIATE DELIVERY. 


{10 Volt Dynamos. Alternators. 1 50-light 2000 c. p. Standard. 1 10 ‘“ Fisher, M. P. 
“1 SOlight Jenney. 1 350-light T.-H., A 18. hereon LS brunieaione: 2 1b me tle Rady 
| ae ison, \ 1 400 T.-H., Iron Clad. 1 50 “ 2000 “ Excelsi yep Edison, 12 K. W. 
1 55 E. & C., Multipolar. 1 500 “ Standard, 30 K. W. xcelsior,. Rew 1518) HP. 7-H 
1 9@ “ Westinghouse. 1 500 “Bain, 250 “ 200 “ T type. 1 25 “T.-H. 
‘1 140 “Ft. Wayne Jenney. 1 500 “ Westinghouse, No. 0. ae Oe D,1 25 % Edison, 
(2 150 " Eddy. F 1 600 “ T.-H., 30 K. W., 2-phase. 6 65 “ 2000 “ 8B sa “No. 8 1 25 “ Amer, Eng. Co. 
/1 200 “ Western Electric. 1 600 “ Westinghouse, 30 Ek. W., 1100 “ 2000.“ Wesnen Ble 2 732 i Rockford. 
1 250 *\. Thomson-Houston. toothed armature. estern Elec. 1 100 Eddy, M. P. 
Haeaeo °° Eeocral Elective, hens Bo Sell A rob. 110 Voit Moto 
i connected to ¢ engine. v4 “  Westingh , 37 .W. rs. 
HY 280-light General Electric, M. P. 8 750 “ Westinghouse, selPoiiers, 2 qAiEL Pe Socaaues 500 Volt Motors. 
‘1 325 “ Amer, Eng. Co. M. P. 1 900 “ Westinghouse, 45 K. W. 1 8 Ss enney. 1 1 H.P. Westinghouse. 
4 3850 “* Edison, 20 K. W. toothed armature. Crank Pete & C., Multipolar 1 1 <* Eddy 
if = “ ~ Gaba States. 1 oye i d PLE peaeet ay Sa woe ul 15” “Westinghouse. i Le 2 “ Crocker-Wheeler. 
. ~ 2 ure, 5 . 66 - “6 
‘1 540 “ Edison, 30 K. W. 2 1300-light Slattery. Sees Mee Electric. 1 4 ss rdison. 
1 800 “ Rockford. 3 1500 Westinghouse, 75 K. W. 1 20 “ General Electric, M. P. 1 5 ‘ Wood. 
i Lied Pa eaney. 60 K. W 1 5 “Westinghouse. 
; S ie “6 * 
21500 “ Edison, 100 K. W. ANT Baas 
Lean ¢: ** Commercial. 
220 Volt Dynamos. BARCAINS. (2 aoe 
1 7 K..W. E, & C, Multipolar. UO cae. Se eae 
1 8% x Fisher, M. P. 110 EH Pabddy: 
1 2 a eae Arc Dynamos. 1 25 *“  Thomson-Houston. 2 12 , iH. D 10 
RE tan 4 25  “ Edison, 20 K. W. 1 15 Mather. 
‘2 ;, Ben, 1 20-light 1200 c. p. Excelsior. 1 26 “Amer. Eng. Co., M. P, 1 15 , Card. 
ee 1 20 * 2000 ““” Excelsior. 1 35 H.P. Edison, 30 K. W. 1 18 % Edison, 15 K. W. 
1 a mer. Eng. Co. M. P. 1 20 “ 2000 Western Elec. 1 50 ‘“ Rockford. 1 20 * Commercial. 
12 * Rockford. 1 20 “ 2000 “ Brus 1 75 “ Jenney. 1 22 “| E. & C., Multipolar, 
1 75 Eddy, M. P. 125 28 20000) TH, 1 75 “ Edison, 60 K. W. 1 3000 Rockford. 
1 25 “ 1200 “ Fort Wayne 2 125 “Edison, 100 K. W. 1 30 i E. & C., Multipolar. 
BOO Volt Generators. 4) jong O%e ao Sou a Ne 
wae ison, No. 82. 
: ae ER) a HEI as py een aiae te 
| ies ommercial. i rush. 1 . P. Hawkeye. i 
118 E & C, Multipolar, 2 35 "2000 "TH, LD. 2 1 iN Caer ole ar cha Aicernating Motors, 
a ockford. ne oe estern Ele “ E. & C., Multipolar. 1 H. P. Stanley, si - 3 
ito General Electric, direct 2 45 “© 1200 ‘“ T.-H., M 12. 1 °4 “Edison. Die oa 1 2” en Stanley, Bs ig. we 
connected. 4 45 “ 1200 “ Brush, No. 7%. 1 6 “* Bernard. 6 3 ** Westinghouse, 2-phase. 
1 30K. W. Jenney. 1 50 “ 1200 “ T.-H, L. D. 1 7% “ E. & C,, Multipolar. 1 20 “Gen. Elec., Monocyclic 
2100 “ dison, No. 32. 12, 1 10 “* Belding. 1 30 ss s a ss 
i560 * Westinghouse, M. P. 1 50 “ 1200 “ Standard. 1 10 “* Eddy. 1 50 7 ‘ He - 


Large lot of TRANSFORMERS Of standard makes, also ARC LAMPS, All kinds of INSTRUMENTS, METERS, SWITCHES, 
WIRE, SUPPLIES. Send for our monthly BARGAIN SHEET, giving complete list with NET PRICES. 


CHAS. E.GREGOoRY COWIPARN Y. 
60-62-64 So. Clinton St., CHICAGO. 


‘COMMUTATOR 


Built, Refilled and Repaired for any type of machine. 
WE GUARANTEE OUR WORK SATISFACTORY. 


F. E. HOMER & CoO., 


: CLEVELAND, O. 


MOTOR, 
GERNBRATOR 
and SPHCIAL, 


BRUSH BUILDING, 


AGENTS. 


MANURACTORERS’ 


| THE PELTON ENCINEERINCG CO. 


CLEVELAND, OHIO. 


DYNAMOS, MOTORS, ARC LAMPS, 
INCANDESCENT LAMPS. Low Prices. 


STATION SUPPLIES. METERS. TRANSFORMERS. 


| 
A large lot of second-hand apparatus now on hand Write for 


| which we are willing to sell for what we can get. Prices. 


LAWTON, MICH.—The contract for the light- 


ELECTRIC LIGHT. 


RENSSELAER, N. Y., is to have a large elec- 
te light plant. The building will be erected on 
'¢ McCulloch meadows. The Kinderhook Light 
}d Power Co. has purchased the ground and will 
‘on begin excavating. The superintendent of the 
sht company is Supervisor M. A. Heeran, of 
2nsselaer. 

EVANSTON, ILL.—The Evanston Electric Il- 
@minating Light Co. conteraplates placing its 
‘res underground and improving its plant at a 
" of $25,000. 


ATHENS, TENN.—At a special meeting of the 
board of mayor and aldermen a five-year contract 
was signed by which the Athens electric light com- 
pany agrees to furnish the city fifty 50 c. p. and 
twenty-five 82 c. p. incandescent lights for the sum 
of $1,000 per year. 

BOSTON, MASS.—The contract for extending 
the electric lighting plant at the navy yard has 
been awarded to the Thresher Electric Co., Day- 
ton, Ohio, at $16,060. 

HUMBOLDT, IA., has voted to permit a home 
electric lighting plant to be put in and operated 
for 25 years, 


ing apparatus for the new plant has been awarded 
the General Electric Co., Chicago, Ill., and the 
power plant to the Wray-Austin Machinery Co., 
Detroit, Mich.; estimated cost,. about $5,000. 

FAIRMOUNT, IND.—The council has leased 
the electric lighting plant of Gilbert La Rue with 
the privilege of purchase in ten years. 

UPPER ALTON, ILL.—The Upper Alton elec- 
tric lighting system is to be rebuilt. J. F. Porter, 
president \Alton Railway and Illuminating Co., is 
interested, 

See further, page xxvi. 
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Workmen. Work Guaranteed... 


In the assembled form carried in stock for all Standard Railway 


Motors. 


SOUTH 
4 


v 


We refill all kinds of Commutators. 


THE MMILLER-KNOBLOCK COPIPANY, 


BEND, INDIANA. 


THE ELECTRICAL ENGINEER. 


REWINDING-~-REPAIRING 


We have a perfectly equipped Repair Shop and Expert 


LAND, 
OHIO. 


eve 


FIELDS %- 
AIRED. 


VELA! 
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FIELD | 


Winding 


WE LEAD — 


THE WORLD 


Factory Prices 
Are Not In It 
With Us. 


ELECTRIC RAILWAYS. 


FRANKFORT, KY.—The Virginia and Ken- 
tucky Railway Company has filed articles of in- 
corporation with a capital stock of $25,000. 

MILWAUKEE, WIS.—J. W. Wegner and his 
associates exnect that the electric railway fran- 
chise asked for through Kenosha will certainly be 
granted, and construction will begin at once upon 
the road between that point and Waukesha. The 
line is in operation between Milwaukee and Ken- 
osha, Waukegan and Highland Park, Evanston 
and Chicago. These roads are all owned by differ- 
ent companies, but the transfer system will be 
used, making it possible to ride from Chicago to 
Milwaukee on a single ticket. The franchise has 
been obtained between Highland Park and Evans- 
ton, and construction has been in progress for 
some time. 

TOLEDO, O.—Another effort is being made to 
build an electric line from this city to Monroe to 
connect with the numerous projected lines from 
Detroit. The present phe Bah say that they 
have secured the right of way to Monroe and that 
“the money is in sight.” 

PELHAM MANOR, N. Y.—The Westchester 
Electric Railroad Company has filed a certificate 
announcing its intention to extend its lines in the 
village of Pelham Manor. 


HUDSON, O.—The Akron, Bedford and Cleve- 
land Electric Railway is surveying a line from a 
point above Cuyahoga Falls to Hudson, a dis- 
tance of eight miles, with the intention of con- 
structing a branch road. Hudson is a village of 
2,000 and the country around it is unusually rich 
and well populated. 

YARDLEY, PA.—The Yardley Electric Light 
Company, which supplies Yardley and Morris- 
ville with light, announced an increase of 50 per 
cent. over the old rates, which took effect Jan. 1. 

BRITTON, IA., has organized and_will incor- 
porate the Britton Power and Electric Light Com- 
pany with a capital stock of $3,500 for the pur- 
pose of operating an artesian well, a waterworks 
system and an electric light plant at that_place. 
The incorporators are Messrs. Hamilton, Stokes, 
Backler, Hurd and Cooper. 

HASTINGS, NEB.—At a meeting of the City 
Council the City Clerk was instructed to notify 
the Hastings Electric Light Company to discon- 
tinue all street lights until the company can fur- 
nish fifteen arc lights of 1,200 c. p. 

RICHMOND, KY.—The Richmond Electric 
Light Company, of which Dr. J. Houss, of Cin- 
cinnati, is president, has commenced work on its 
plant. President Houss expects to turn on light 
March 1. 

BESSEMER, ALA.—Mr. Aaron K. Stiles, of 
Streator, Ill., president of the Bessemer Electric 
Light Company, states that it is the purpose of 
the company to improve the system and plant here 
both for commercial and street lighting imme- 
diately. 

VERONA, PA.—A new electric light plant, to 
be used in furnishing illumination for the repair 
shops of the Allegheny Valley Railway at Ver- 
ona, was put in operation Jan. 15. 

NEW CASTLE, DEL.—A movement is under 
rey in this city to establish an electric lighting 
plant. 
will be $15,000. 


EASTON, PA.—The Easton & Nazareth Street 
Railway Co. has been incorporated in Pennsyl- 
vania, with a capital stock of $60,000, to construct 
an electric line between Easton and Nazareth. 
The incorporators are Wm. O. Hay, president; 
Edward J. Fox, Robt. A. Stofflet and Thos. A. 
H. Hay, all of Easton; Chas. H. Cox, Bethle- 
hem, Pa. 

DERBY, CONN.—The New York, New Haven 
& Hartford Railroad is about to begin a number 
of improvements in this city, and it is also pro- 
posed to adopt the third-rail electric system on 
the New Haven & Derby Division between New 
Haven and Ansonia. 

COLUMBUS, O.—The Columbus Edison Elec- 
tric Light Co. has increased its capital from 
$258,000 to $300,000. 

BIDDEFORD, ME.—Bids will be received by 
the Sandford & Cape Porpoise Railroad Co. until 
May, according to reports, for the construction of 
an electric railway from Biddeford to York Beach; 
estimated cost, $4,000 Percy <A. Richardson, 
chief engineer, Portland, Me. 


The capital stock of the proposed concern. 


TELEPHONES. 


AUGUSTA, KY.—The Augusta telephone ex- 
change, with a capital stock of $500, has been in- 
corporated. 

NEW ROCHELLE, N. Y.—The New Rochelle 
and Westchester Telephone Company, which re- 
cently received franchises in New Rochelle, Larch- 
mont and Mamaroneck, has begun the construc- 
tion of its system. The company will place its 
wires in underground conduits in the villages. 


‘PHILADELPHIA, PA.—An ordinance has 
passed the Council, extending for four years the 
privileges heretofore granted to the Standard Tele- 
phone Co., whose franchise was forfeited last year 
because it had failed to have in operation 2,000 
telephones. The Standard already has laid sev- 
eral miles of conduits in the centre of the city. 


CARBONDALE, PA.—The Carbondale _ Tele- 
phone Company has been formed; authorized capi- 
tal $5,000. Incorporators: J. Moses, M Nor- 
ton, Car Jones, F. Remmelmeyer, F. E. Dennis, 
W. D. Evans, Carbondale. 


WILSON, N. Y.—The Wilson Telephone Com- 
pany has been formed to operate a telephone sys- 
tem connecting Wilson, Lockport, Ransomville, 
Youngstown, Lewiston, Pekin, and other villages 
in Western New York; capital, $2,000. Directors: 
George Wadsworth, A. N. Dwight, John P. Ten- 
brook, Harris, and George M. Wilson; 
penises A. Stone, Pike; Fred. Haner, Tona- 
wanda. 


CLOVERPORT, KY.—The Cloverport.~ City 
Council has sold a ten-year franchise to the Ohio 
Valley Telephone Company, and an exchange will 
be put in at once. 


WOODSTOCK, ILL.—The Citizens’ Telephone 
Company has been formed; capital stock, $20,000; 
incorporators, Marcellus L. Joslyn, John C. Don- 
nelly and Daniel F. Curley. 

St. LOUIS, MO.—The Central Telephone and 
Electric Company asks to be incorporated, with a 
capital stock of $10,000, fully paid. The stock- 
holders are James Cummings, Charles A. 
Powers and Paul Reiss. The company will manu- 
facture telephones and appliances. 


OTTUMWA, IA.—At the annual meeting of the 
stockholders of the Ottumwa Telephone Company 
the resignation of J. C. Goddard, manager of the 
Ottumwa Exchange, was formally accepted and 
A. H. Cowdery appointed to supply the vacancy. 
The following officers were re-elected for the en- 
suing year: President, E. S. Turner; vice-presi- 
dent, Cyrus Martin; secretary, é, H. Cowdery; 
treasurer, I. F. Hubbard, all of Geneva, Ohio. 

POTTSTOWN, PA.—Telephone subscribers in 
this place now have reduced rates, brought about 
by the extension of the Keystone Telephone Co.’s 
lines to this section. Up to this time the Dela- 
ware and Atlantic Co. has had control of all the 
business, and telephone rates were $50 for business 
places and $40 for residences. Hereafter they will 
be $30 and $20 per year respectively. 


NEW BEDFORD, MASS.—The Automatic Tel- 
ephone Co. has been formed; principal office, New 
Bedford; capital, $100,000; incorporators, J. W. 
Macomber, Frederick Tabor. 


MISCELLANEOUS. 


PORTLAND, ME.—The Electric Mining and 
Reduction Company has been formed to manu- 
facture electrical mining apparatus and do general 
mining business. Authorized capital, $500,000. 
Subscribed capital, $7. Paid in, $7. Incorpo- 
rators: E. K. Milliken, Deering; G. D. Burton, 
Boston; Chas. Williams, Jr., Somerville, Mass.; L. 
H. Williams, Brookline, Mass.; George Wallace, 
Newtonville, Mass.; G. W. Stiner, Brooklyn, N. 
Y.; A. Scidmore, Gloversville, N. Y. 


LOUISVILLE, KY.—The Electric Indicator 
Company, of Louisville, has filed incorporation 
articles. The company will furnish electric indi- 
cators to railroad companies for use in passenger 
cars. Its oe stock is $30,000. The stockhold- 
ers are C. S. Dodson, J. D. Keen and Ben T, 
Venderink, all of Louisville. 


TELEGRAPH. 

COLUMBUS, O.—The American District Tele- 
graph Company of Ohio has been incorporated, 
with headquarters in Columbus, and $50,000 capi- 
tal. ‘The incorporators are Herbert D. Bennett, 
oe F. Miller, William F. Burdell, George W. 

atterson and A. M. Shoyer. 


ELECTRIC LIGHT. 


RICHMOND, VA.—A charter has been granted 
to the James River Construction Co., its purpose 
being the development of the water power of the . 
James River and the transmission of said power | 
electrically. The capital stock is $100,000. R. 
Lancaster Williams, of Richmond, is president; 
F. C. Todd, of Baltimore, Md., is vice-president, 
and A. W. Weddell, of Richmond, is secretary-_ 
treasurer; directors are Messrs. Williams, T | 

. W. Middendorf, of Baltimore; John Skelton — 
Williams and John L. Williams, of Richmond. The | 
work will be done by the Virginia Electrical Rail- 
way & Development Co. 

SAULT STE. MARIE, MICH.—The Chandler- 
Dunbar Water Power Co. will build a power plant | 
at St. Mary’s Falls, to develop about 85,000 pi 
Plans have been prepared and arrangements are 
soon to be made for the machinery. Estimated 
cost, $1,500,000. Mr. William Chandler is presi- | 
dent, Sault Ste. Marie. ee 

GLASSBORO, N._J.—The_ Glassboro, Ctayieen 
and Pitman Grove Electric Light Company has 
recently been reorganized, with Blair Smith, of | 
Wenonah, as president. The company is supply- | 
ing the towns of Pitman Grove, Hurffville, We- | 
nonah and Mantua with electric lights, and it is 
probable that it will soon make a contract for | 
lighting Glassboro. | 

FRANKFORT, KY.—The Richmond Electric | 
Light Company, with $10,000 capital stock, has 
filed articles of incorporation, The company man- | 
ufactures all kinds of electric appliances. J. W. | 
Crook is chief incorporator. 7 


_ BOSCOBEL, WIS.—At a special election held: 
in the city of Boscobel it was decided by a vote 
e 172 to 83 that the city be lighted by electric 
ity. | 
HOUSTON, TEX.—The Houston & Texas Cen- 
tral Railroad Company is reported as having un- 
der consideration the erection of an electric light | 
plant for supplying its yards, offices and buildings. 
G. A. Quinlan is general manager, q 
ARKANSAS CITY, ARK.—The Artesian Wa- | 
ter, Ice, Light & Fuel Company has been incor- | 
orated with a capital stock of $25,000. J. E. 
acy, president; H. F. Bailey, vice-president; i 
Thane, secretary and treasurer. f 
GRAND RAPIDS, MICH.—The Common 
Council has voted to buy the electric light towers 
from the Grand Rapids Electric Light & Power, 
Company for the sum of $16,000. - | 


O’NEILL, NEB.—G. W. Johnson, treasurer of | 
the Western Electric Association of Omaha, and) 
A. Minnick, of Falls City, Neb., have been in the 
city, with a view to starting up the electric light! 
plant again. The city has agreed to take six) 
street lights, paying. $8.38 1-3 per month for each) 
in city warrants. he merchants have all agreed 
to take lights. » | 


DUNKIRK, N. Y.—The stockholders of the) 
Sherman Electric Light Company have decided) 
to incorporate under the laws of the State. The 
authorized stock is 200 shares at $25 a share, and 
for the present the officers are instructed to sell) 
to the_amount of_$3,000. The directors elected) 
are J. L. Thayer, C. H. Corbett and others. | 


BRITTON, S. D.—The Britton Power & Elec:| 
tric Light Company has been formed, with capital| 
of $3,500, to operate artesian well, water-works | 
system and an electric light plant at this place. 

harles Hamilton, Haney L. Stokes, Eugene A.) 
Cooper, George Thiel and Joseph Barber. — Na 


MILO, ME.—The Milo Electric Light & Powet 
Company has been formed. Capital, $10,000, com 
mencing with $150. Julian d’Este, president, Bos:| 
ton, Mass.; Frank E. Guernsey, clerk, Dover, Me.| 

ALBANY, N. Y.—Plans for the establishmen) 
of an electric light plant at the penitentiary, where 
by all the county buildings in this city and pos 
sibly Watervliet and Cohoes, will be lighted, hav« 
been presented to the Board of County Supe 
ors. 


EAU CLAIRE, WIS.—The Chippewa Valley 
Electric Railway Company contemplates the con 
struction of a power plant, and will bid for the 
contract for city lighting. 

TUSKEGEE, ALA.—Alber & Byrne, engineers 
Birmingham, Ala., have been engaged by this cit) 
to prepare plans and specifications for_a plant it 
this city. Contracts will be let about Feb. 1. | 


See further page xxviii. 
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The steady and increasing favor in which any article is received is the 
best evidence of its merit. This has been the history of our engine during 
the fifteen years of its existence, and our engines have been our best adver- 
tisements. The highest quality of materials and workmanship are used in 
their construction. ‘They cost less for maintenance, are economical and 
reliable, embody all modern improvements, and for these reasons deserve 
and command higher prices than others. 


THE BALL ENGINE CO., 


Chicago Office: ; 
1526 Monadnock Block. Erie, Ea, 


McINTOSH, SEYMOUR & CO., 


AUBURN, N. Y. 


HORIZONTAL TANDEM GRIDIRON VALVE ENGINE ARRANGED FOR DIRECT-DRIVEN GENERATOR. 


ALL TYPES AND SIZES.... 


High grade Gridiron Four-Valve Engines, with separate steam and exhaust eccentrics, 
and Positive Valve Gear. Economy, Durability and Close Regulation. 


Heavy Engines for Railway or Mill Work a Specialty. 


| NEW YORK, SAN FRANCISCO, BOSTON, 

t 

McINTOSH, SEYMOUR & CO., | Cc, C. MOORE & CO., | J. A. GRANT & CO., 
1011 Havemeyer Building. | 32 First Street. 8 Oliver Street. 


European Representative, R. W. BLACKWELL, 39 Victoria Street, Westminster, London, S. W. 


THORBURN REID, 


| 
| 
: ay ELECTRICAL—Power Transmission, Electric Rail- 


| ways, Central Stations, Isolated plants. Machine De- 
sign. HYDR AULIC—Water Power Development 
PH | LA D E LPH iA PA = REFRIGERATING — Complete Ice Manufacturing 
; 3 or Cold Storage Plants. 
. BUILDERS OF Telephono, 120 LIBERTY ST., 


REFINED AUTOMATIC CUT-OFF ENGINES nee Si CB N. Y. City. 
FOR ELECTRIC LIGHTING AND POWER SERVICE. Central | Manufacturing Co. 


Our Porter-Allen Engines of horizontal and vertical type, simple compound, 4 Chattanooga, Tenn. 
triple and quadruple expansion, in sizes up to 2,500 economical horse-power, Manufactures and 
are running in various central station and isolated electric plants throughout watts itor. crt 
ae country. ARMS, LOCUST PINS, 


—— OAK PINS, ELECTRICAL MOULDINGS, OAK BRACKETS. 
INQUIRIES SOLICITED. Large stocks on-hand. Delivered prices quoted, 


F. O. B. cars, your city,in any quantity. (2 Write ua. 


Aimington & Sims Gompany, 


PROVIDENCE, R. I. 


High Grade Steam Engines to meet the requirements of any service. Write for Catalogue. 
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CLOTH, 12mo, ILLUSTRATED) 27552745: 


This work is an invaluable compendium of data as to prices, costs, methods of operation, fuel, engines, oil, 


THE ELECTRICAL ENGINEER. 


ELECTRIC LIGHTING PLANTS 


THEIR COST AND OPERATION. 


[Vol. XXVII. No. 560. 


PRICE, $2.00. i 


dynamos, pole lines, and a variety of other topics of first importance to the purchaser and user of electric lighting 


plants. 


Sent postage free to any address on receipt of price, by 


THE ELECTRICAL ENGINEER, 203 Broadway, New York. 


While intended primarily for the buyer, it will be found extremely useful by the manager and electrical engineer, 


> 


FINANCIAL. 


WASHINGTON C. H., O.—The Citizens’ Tele- 
phone Co., of Washington C. H., gave notice of an 
increase of stock from $20,000 to $30,000. 


WAITSFIELD, VT.—This town has voted to 
issue $19,000 in bonds, according to reports, to aid 
in the construction of the proposed Mad River 
Valley Electric Railroad from Montpelier to Waits- 
field. F. C. Kennedy, president, Burlington, Vt.; 
V. K. Nash, chief engineer, Woonsocket, R. I. 


BOSCOBEL, WIS.—This place has voted to is- 
sue $9,000 in bonds for an electric light plant. 


ANSONIA, CONN.—The Ansonia Telephone 

0. has increased its capital stock from $10,000 to 
$15,000, all of which has been taken by the old 
stockholders. The company will extend its lines 
into Fairfield county, through the borough of Shel- 
ton, and its outlying districts. It will also insti- 
tute a service in Derby. 

WASHINGTON, O.—The Citizen Telephone 
Company has increased its capital from $20,000 to 


‘ TELEPHONE. 


TRENTON, N. J.—The State Telephone Co., 
which was organized and incorporated about three 
years ago for the purpose of connecting all the 
local telephone companies in the State in oppo- 
sition to the Bell Co., has begun to build a line 
between Bound Brook and Trenton. A line has 
already been built between Bound Brook and 
Newark. When the connection is made between 
Beund Brook and Trenton there will be direct 
cornection between Bound Brook and Trenton. 
The new company says it will only charge 35 or 
40 cents tolls. 


CHICAGO, ILL —The new Illinois Telephone 
and Telegraph Co., seeking a franchise in Chicago, 
offers free service for five years to the first 10,000 
subscribers, and to those following half present 
rates. 


COLUMBIA, TENN.—At the meeting of the 

directors of the Citizens’ Telephone Co. W. B. 
Dobbins was elected manager for the ensuing 
year. 


BOSTON, MASS.—The new Massachusetts Tel- 
ephone and Telegraph Co. has been before the 
commissioner of corporations, Hon. Charles Endi- 
cott, asking approval of an issue of $10,000 stock. 
The president, Z. S. Holbrook, and Counsel Gil- 
man, of the company, appeared, and there was 
no opposition. ‘The commissioner approved the 
issue. 


LYNN, MASS.—A new telephone company has 
been reorganized here, and 110 subscribers are 
awaiting instruments to be put in when a fran- 
chise can be secured. Six prominent business 
men have subscribed $15,000 toward carrying the 
matter through, and are said to be ready to in- 
crease the amount. The syndicate is awaiting the 
laying of wires and placing of instruments by the 
Massachusetts Telephone Co., of Boston, which 
was recently granted a franchise, 


KINGSVILLE, KY.—.ne Kingsville and Stan- 
ford Telephone Co., with C. M. Thompson and W. 
L. McCarty, incorporators, has filed articles. 


HOQUIAM, WASH.—The Sunset Telephone 
Company of Tacoma has been granted a fran- 
chise_ to put in an exchange here, and A. C. 
Sands, manager, has already obtained a large list 
of subscribers. 

COLUMBUS, O.—The American District Tele- 
graph Company of Ohio has been formed. Prin- 
cipal office, Columbus. Authorized capital, $50,- 
000. Incorporators: H. D. Bennett, I. F. Miller, 
W. F. Bardell, G. W. Patterson, A. M. Schayer. 

_FORDSVILLE, KY.—The lines of the Fords- 
ville Telephone Company have been completed as 
far as the Falls of Rough and are in operation to 
that point. The wires are up for the Ohio County 
Telephone Company from Fordsville to Hartford. 

KALAMAZOO, MICH.—The Bell Telephone 
Co. has reduced its rates to residences from $18 
to $12 a year. The Mutual Co. will meet the 
price and a merry war is now expected. 


ELECTRIC LIGHT. 


UTICA, N. Y.—The annual meeting of the Uti- 
ca Electric Light Co. has been held. The follow- 
ing officers were elected: President, Henry D. 
Pixley; first vice-president, William E. Lewis; sec- 
ond vice-president, Daniel N. Crouse; secretary 
and treasurer, M. Jesse Brayton. 


ENGLEWOOD, N. J.—Articles have been filed 


with the Secretary of State, consolidating the Ber- 
gen County Gas Light Co. and the nglew ood 
Electric Light Co. into the Englewood Gas and 


Electric Co., with an authorized capital of $400,000. 


COUNCIL BLUFFS, IA.—The Council Bluffs 
Gas and Electric Co. has been formed; principal 
office, Jersey City, N. J.; authorized capital, $250,- 
000; incorporators, F.-Gilmore, H. J. Smith, H. 
Wykes, V. Cumberson, T. J. Kennedy, W. B 
Hood, A. E. Walradt. 


BANISTER, VA.—The Banister-Dam Mills Co. 
contemplates putting in an electric light plant at 
the Banister mills, with sufficient power to light 
the streets, churches, residences and business 
houses of the town of Houston, Va. 


ST. HELENA, CAL.—A franchise has been 
granted to the St. Helena Light and Power Co. to 
erect a plant in this city. 


GREENVILLE, MISS.—The People’s Light 
Co. has been formed, capital $15,000, by Harry 
Metcalfe, Fred. Metcalfe, Lucien C. Gwin, Mary 
L. Wheatley, George Wheatley and Geo. Metcalfe. 


ROCK ISLAND, ILL,—Fire has destroyed the 
power house that supplies water, power and elec- 
tric light to the Rock Island arsenal shops; loss, 
$10,000. 

MENAHGA, MINN.—Bids for the electric 
light plant will probably be received Feb. 1. Esti- 
mated cost, $4,000. 


NEW YORK, N. Y.—The New York Gas, Elec- 
trict Light, Heat & Power Company has pur- 
chased land between 95th and 96th streets, First 
avenue and the East River, and also on Berrian’s 
Island. The erection of a power plant on the 
latter and a distributing station on the former in 
order to furnish light and power for New York 
City is projected. W. C. Whitney and John D. 
Crimmins are interested. 

RICHMOND, KY.—The Richmond Electrical 
Company has been organized, with a capital stock 
of $10,000, to erect a plant at this place. iC D. 
Hariss, president, Cincinnati, O.; F. H. Adair, 
superintendent, Carlisle, Ky. 

SEATTLE, WASH.—The Snoqualmie Light & 
Power Company are at work on the building to 
be occupied by them as their Seattle headquarters 
as soon as the line to this city is finished. The 
completed building, it is estimated, will cost in 
the neighborhood of $50,000. 


ST. HELENA, CAL.—Tohn E. Firmstone, Geo. 
W. Crum, L. St. D. Roylance, E. D. Cooley and 
W. A. Leonard have incorporated the St. Helena 
Electric Light and Power Co., with a capital of 
$300,000, of which $50 has been subscribed. 


SPRINGFIELD, ILL.—The Sangamon Electric 
Co, has been formed; capital stock. $10,000; incor- 
porators, Thomas F. Sheridan, Thomas B. Mce- 
Gregor, Frank G. Nowser. 


TRENTON, N. J.—The Minneapolis General 
Electric Co. has been formed: principal office, the 
Corporation Trust Co.’s Building, Jersey City; to 
manufacture, operate and equip telephones, tele- 
graphs and all electrical apparatus now known. 
etc.; capital, $2,100,000; incorporators, Henry 
Schoenherr, Jr., Tom S. Klingman, George W. 
Mark, William Fillingham, Frederick W.. Garvin, 
John C. Boyd, Edw. B. Hawkins, Arthur J. Bald- 
win, Emory W. Ulman. 

PANA, ILL.—Robert Johns, manager of the 
Pana Modern Light and Street Railway Co., has 
bought the franchise and entire equipment of the 
Consumers’ light plant 

GLOUCESTER CITY, N. J.-The United 
Lighting and Heating Co., has been formed: capi- 
tal, $12,000, with $2,500 paid in, by Edwin Hand, 
of Germantown, Philadelphia; John M. Devlin, 
Gloucester City. - 


|underground current, storage battery, or b 


ing streets and avenues: 


DENISON, IA.—Mr. N. J. Wheeler has been 
elected manager of the Denison Electric Light 
Co., Mr. M. King retiring. 

DECATUR, ALA.—The Decatur General Elec- 
tric Co. and the Decatur Gas Light and Power 
Co, will consolidate. ; j 

THIBODEAU, LA.—The city has engaged G. — 
U. Borde, of 401 L. & L. & G. Building, New 
Orleans, to prepare plans and specifications for 
the SPEED UY, electric light plant. ; q 

SEDALIA, MO.—W. H. Powell has asked the 
city council for electric lighting franchise. 

WILLIAMSPORT, MD.—Charles H. Adelsber- 
ger, of Baltimore, has submitted estimates for the — 
cost of construction of the proposed electric light 
plant and water works. The plant and water sta 
tion will both be in one brick building, which, in- 
cluding the machinery, will cost $20,000. x 

TEPIC, JALISCO, MEX.—A company from _ 
the United States proposes to build a plant in this 


place. 4 

OTTAWA, ILL.—L. B. Merrifield & Co. haye © 
applied to the council for a franchise to do a gen- 
eral electric lighting business. 

WINDSOR LOCKS, CONN., has been in dark- — 
ness, owing to non-agreement between the select- 
men and the electric light company. 4 

MITCHELL, S. D.—The Mitchell Electrical Co. — 
has been formed; capital, $15,000; W. N. Hal- 
lands, William H. Smith, Frank Redford, J. L. 


Hannett. , 4 
SAN FRANCISCO, CAL.—The Floriston Land © 
& Power Co. has been formed; capital authorized, 
$200,000; $50,000 paid in; A. J. Hechtman, R. E. 
Wallace, H. H. Ferns, San Francisco; C) Gam 
Crane, Decatur, Cal.; F. H. Bush, Vacaville, Cal. ~ 
WEEDSPORT, N. Y.—The plant of the Weeds- — 
port Electric Light and Power Co. will be ex- 
tended, and a new 150 h. p. engine, etc., put in. 
Mr. M. Grace will begin work on it about Feb. 1. _ 
Mr. Edwards is the owner of the plant. i 
ELECTRIC RAILWAYS. . 
RACINE, WIS.—The annual meeting of the a 


stockholders of the Milwaukee, Racine & Kenosha — 
Electric Railway Co. has been held. The directors 
elected these officers: President, Mathew Slush; 
vice-presidents, A. W. Bishop and W. W. Greif; 
secretary and treasurer, George J. Hoffman. Dur- 
ing the year the road carried 359,837 passengers 
and the value of the road is given at $340,000. J. ; 
M. Blatt will continue as the superintendent. = 
WESTBROOK, ME.—Mr. R. D. Woodman, for 
the directors of the Westbrook, Windham & Har- 4 
rison Electric Railroad Co., has forwarded a ps 3 
tion, to be presented to the Legislature, asking 
that the charter of the company, which expired 
last November, be renewed for a period of two — 
years. 
GRAY’S LAKE, ILL.—The Chicago & Fox 
Lake Electric Railway Co. has secured a second — 
50-year_ franchise from a municipal corporation 
within Lake County, allowing it to build and oper- 
ate an electric line through the corporate limits. — 
This was granted by the village of Gray’s Lake 
and is the point where the electric line will cross 4 
the Wisconsin Central Railroad. - 
NEWCASTLE, IND.—The Newcastle Electric 
Street Railway Co., composed of local capitalists, 
has secured right of way to Cadiz, and also to 
Knightstown, by way of Spiceland, Dunreith ands 
" 


Phe: 


ie, 


Ogden. Cincinnati capitalists will purchase the 
franchise of the local company and locate facto- 
ries here, by 
NEW YORK, N. Y.—Applications have been 
made to the Board of Railroad Commissioners of 
the State by the Metropolitan Traction Co, and 
the Broadway & Seventh Avenue Railroad Co. for 
the approval of either electricity supplied by an 
‘mo- 
tors operated by compressed air upon the follow- 
From: the intersection|of — 
Lexington avenue and 96th street; thence through 
upon and along 96th street to First avenue; thence 
through and along 93d street to Avenue A, and 
along Avenue A to a point near the entrance to 
the Astoria ferry; also upon Third street and 
Fourth street, between West Broadway and Woos- 
ter (street, 


See further page xxx... i, a) 
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FIREPROOF. ECONOMICAL. INDESTRUCTIBLE. 


| | DISTRIBUTION 
AND 
MAIN JUNCTION 
OUTLET Shite ah 
peu 
Sole Manufacturers and Patentees 


The BOSSERT ELECTRIC CONSTRUCTION C0., 


R. B. COREY, Metropolitan Representative, U AGH Ae INT GE 
5 - e 


Havemever Building, New York. 
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BABABABABABABABADABABABABABABABABABABABADABABABAEABABABAEABAEARABABABABABABABABABABAR 


INCANDESCENT LIGHTING DYNAMO 


A New More Lights 
Principle. per 
Incandescent Horse Power 
Lighting than any 
Revolution- Machine ever 

ized. Designed. 


ABABABABARABABABABABARABABABABABABABABABARABA 


THE TRIUMPH ELECTRIC COMPANY. 


Write for Information Bulletin X. =s—_ CINCINNATI ; OHIO. 


VEVEVEVEVEVEVEVEVEVEVEVeveVve ve vevVeveEVEVeVevVevEVvevVevevVevey EVEVEVEVEvVEVevEvVe 


EVEVEVEVEVEVEVEVEVEVEVEVEMEVEV Ev EY EVEVEVEVEVEVEVEVEVEVEY 


“COMMERCIAL IRONCLAD TYPE “R” MOTORS. >="! Se 


COMMERCIAL ELECTRIC CO., 192 West Merrill Street, INDIANAPOLIS, IND. 
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THE CRESCENT SUING 


LOOK OUT FOR 


WOUND FOR ANY 


OUR NEW,DESK- FAN VOLTAGE | 
SUPPLIED MEET DIRECT. Ci CUaa 
IMPROVED WINGS ARE ING@US@ 

hI ROW,S VL bec. ALL OVER.TA& 

AND UNITED STATES 

VAK E Sal Ps agin oe AND IN MANY 

RHA Ay. FOREIGN “44 
HERETOFORE MADE COUNTRIES 


Address all Communications to 


Marietta Manufacturing Co. 
MARIETTA, PA. 


THE STURTEVANT |DO YOU DO PUMPING? 
ELECTRIC FANS "=P ACON 


AIR LIFT company 


100 BROADWAY, NEW YORK 
MAKES A SPECIALTY OF 


ARTESIAN WELL WATER SUPPLY 
Utilizing 
Compressed Air as 


the Motive Power 
for Pumping. 


Well Systems Designed 
and Located for Electric 
Light and Power Stations 
Cities, Towns, Factories, 
Etc. 


Suitable Pumping 
Machinery furnished 


and Erected 


and put in actual operation 
with results GUARANTEED 


All SIZES and STYLES for both LOW and HIGH PRESSURE WORK. 


Send for Catalogues, 


B. F. STURTEVANT CO? Boston, Mass. U.S. A. 


Ase e ees supp ly of water and a saving 

saab, eta St. Maer yore St. rapaae fiat as aMnce than 250 wells satis. — 
131 iberty 0. : 

Curcaco, 16 So, Canal Sue Lonpon, ENG., 75 Queen Vittoria: St, ird St. factorilyoperatéd bythe Bacon 


Air Lift Plants remodeled 
= as to obtain an in 


system, 


H 
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Gives exclusive attention to the development and utiliza- 
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tion of water powers by the most modern, economic and 
improved methods. 
An experience of more than fifteen years,” involving 
both the theory and practice of hydraulic engineering as 
relates to power development in its widest range of ap- 
plication, is at the service of its customers. NINE 
So ON WHEELSNOW RUNNING, aggregating some 
ELECTRIC POWER TRANSMISSION. 
Pelton Wheels afford the most reliable and efficient 
oe power for such service, and are running the majority of 
stations of this character in the United States, us well as 
: _ most foreign countries. 
Highest efficiency and absolute regulation guaranteed under the most extreme variations of load 
Catalogues furnished on application. Address 
121 Main Street, 143 Liberty Street, 
San Francisco, Cal., U. S. A. PELTON WATER WHEEL COMPANY, New York City, U.S.A. 
CHICAGO. 
MANUFACTURERS OF 
Complete Piping Equipments Cut and 
Fitted ready for Erection. 
Over Twenty Large Power Houses 
Equipped complete during the past 
year. All giving perfect satisfaction. 


BRANCH HOUSES: 


NEW YORK PHILADELPHIA 
KANSAS CITY 


OMAHA 

LOS ANGELES 
SIOUX CITY 
SAN FRANCISCO 


ST, PAUL 
? PORTLAND, ORE. 


A GAS ENGINE THAT REGULATES. 


=| yn 3 per cent. regulation GUARANTEED 
Ney J . from no load to full load. 


Bre BorGorg 


Sizes 25 to 150 H.P. in use. 


Belted or direct-coupled units. 
Ore @ ee Bere 


Send for Circular. 


Miller Improved Gas Engine Co., ©P*oreo.°™ 


No FORGINGS. 
MAKERS IN THE U.S. 


THE KF BELL 


UNEXCELLED. 


Cast Bell Metal Gong. Pure Platinum Contact Points. 
Pivoted Armature. Double Adjustment Non-turning Binding 
and Contact Posts. 


; HUEBEL & MANGER, “oc“octc ay 
286 Graham Street, - = -  -  - BROOKLYN, N. Y. 


W.C .Younc 


“A THES? 


TELEGRAPH ADDRESS 


MFc.. Co. 
AND QP oRTERs OF 


a : = EARS 


| WoRCESTER, 
MASS., 
U.S.A. 


\ 
j 


» WESTERN UNION | 
~ . CODE USED. be ae 
BiCree Ss 

EUROPEAN AGENCIES: 


G. SONNENTHAL & Co, Londane | E. SONNENTHAL, Jr. Berlin. 
+ W. PEABODY & Ca, Paris... | -JOSEF SCHVAREZ, Budapest. 


» YOUNG,WORCESTER, | 
\ 


dae 


“Modern Methods” 
| ‘Link-Belt Carrier ”’| 


These two books illustrate and 
describe our a 


ELEVATING and CONVEYING Machinery 


The first treats of our general 
line, for handling any material, 
whether loose, boxed, barreled, 
baled or bagged; while the 
second is devoted exclusively 
to the ‘‘ LINK-BELT”’ Carrier, 
which is designed for : 


Carrying COAL and ASHES 


in Power Houses, Gas Houses, 
Coal Yards, Etc. Fy) Sot th 


Lither or Both Books sent on request. 


i LINK-BELT ENGINEERING CO. 


Nicetown 49 Dey St. 
PHILADELPHIA NEW YORK CITY 


—47av ZINCSSE 
ZX. COPPERS.’ 
AIG. NEO 


SA 


\SYZ--staBLiSHed 1877, 
[ARGEST MFR OF HAIPSPRINGS IN US. 


For Electric Indicating and Recording 
Gauges, Steam Gauges, etc. 


Non-Magnetic Hair Springs of Phosphor Bronze 
and other non-magnetic metals. 


Hair Springs of any description manufactured 


! toorder. F, N, MANROSS, Forestville, Conn. 
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ELAISOUR: AIM = 


To give the best instrument for a reasonably low 
price consistent with first-class workmanship and 
highest grade materials, hence the introduction of 


VICTOR DOUBLE POLE RECEIVER. 


Note its points of superiority and then reflect. 
Powerful compound horseshoe magnets. Hard 
rubber cases. Adjustment perfect. Highest 
quality Tungston steel. No metal parts. Spool 
wound with No. 36 silk covered wire. All con- 
nections soldered and thoroughly insulated. 


DOES THIS APPEAL TO YOU? 


THE VICTOR TELEPHONE MFG. CO. 


All apparatus guar- 
166 to174 S. CLINTON ST., CHICAGO. 


g AMERICAN ELECTRIC 
| PELEPHONE COMPANY, 


171-173 So. Canal St., 
CHICAGO, ILL. 


The Largest Manufacturers of 


Telephones on 
Switchboards 


In the United States. 


ALL GOODS STRICTLY HIGH GRADE 


Five Hundred Exchanges, Aggre- 
gating One Hundred Thousand 
Telephones in use. Four Years 
Service. 


pet 


‘ 
oar 


Write for New Catalogue, showing 
New Types and Prices. 


THE STROMBERG CARLSON 
vere” TELEPHONE MFG. CO. 


CHICAGO, U. 8. A. 


No. 37.—Our Leader. 


a Z 
< ra 
=| Z 
* x 
6 é 
<) Z 


THE ONLY manufacturers selling a complete line of public exchange, 
Toll Line, Police, Fire Alarm, Street Railway, Express, Central Station and 
Intercommunicating Private plant Equipment fully protected by patent. We 
tespect all patent claims of others. SEND FOR CATALOG. 


—_—_— 


When writing Advertisers kindly mention 
THE ELECTRICAL. ENGINEER. . .'. 


AUTOMATIC Telephone 
Exchange System 


NO HELLO GIRL! NO WAITING! 
STRICTLY PRIVATE ! 


A service that is quick and true. _ 
To carry on a conversation uninter- 
ruptedly. 


confusion of wires. 
To escape from the dependence upon 
the pleasure of central operator. 
The same speedy service by night as 


y day. 
An investmeet that is safe and profit- 
able. 


USE THE NATIONAL 
AUTOMATIC TELEPHONE 


Send for Illustrated Circular Showing 
Instruments, 


National Automatic Telephone Co. 
Home Office, Salina, Kansas 


Factory and Office: 
71-75 W. Jackson Boulevard, CHICAGO, ILL. 


TELEPHONES 


f As Shown in Cut 
UY ae 


$7.25 cacn. 


4n 


With Double Battery Box ..... $7.75 each 

Short Distance Magneto Call 
Telephonés =.) =e $5.00 each 

Battery Call Telephones...... $2.75 each 


ALL TELEPHONES HIGH GRADE AND 
FIRST CLASS IN EVERY RESPECT. 


en 


Send for complete catalogue of 


ELECTRIGAL SUPPLIES. 


Mianus Electric Co. 
MIANUS, CONN. : 


r Telephones 
and 
Magneto 
Bells. 


HIGH Naa 
GRADE. 


Magneto Bell No. 3. 


@ 


Farr Telephone & Cons. Supply Co. tazoeto Bett No. 1 
No. 357 DEARBORN STREET CHICAGO. 


INTERIOR TELEPHONES 


Our Cireulars and Illustrations explain in detail. Send for them. 


THE ALLEN-HUSSEY CO., 218 RANDOLPH ST... 


CHICACO. 


To avoid interference of voices and 


t. 
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THE AMERICAN BELL TELEPHONE COMPANY. 


125 MILK STREET, BOSTON, MASS. 


{pals Company owns Letters-Patent No. 463,569, granted to Emile Berliner November 17, 1891, for a 
combined telegraph and telephone, covering all forms of microphone transmitters or contact 
telephones. 


NON READY. 
CATALOGUE No. 10. 


A New Pocket Battery Gauge, to retail $3.50, is now 
ready. 

Something New in Burglar Alarm Traps now ready. 
A lot of specialties we are now making can be purchased at the 
right price. 

THE MESCO DRY BATTERY (better than ever). 


Prices to suit buyers who are using cheaper grades. 


Manhattan Electrical Supply Co. 


32 CORTLANDT STREET, NEW YORK 


THE 
« NEW STANDARD” 
TELEPHONES. 


| T W O Perfect- 
| Working 
vil) Tele- 5. 0 
| phones $ 0 
| The first time that two Perfect- 
ii Working High Grade Instru- 
~ ments were ever sold at this 
price. These Telephones are f§ 
i Fully Guaranteed. 
* HIGHLY FINISHED OAK CASES. 
ALL METAL PARTS NICKEL-PLATED. 
COAL GRAIN TRANSMITTERS. 


WATCH CASE RECEIVERS. 
Manufactured by 


The Russell Tomlinson Electric Co., 


all our goods they 
are adapted to meet 
all requirements. 


Complete lines of 
instruments for in- 
ter-communicating 
systems. 


OUR GRANULAR TRANSMITTER 


(Pat. June 14, 1898) used with all our instruments, 
Thoroughly tested before shipping. Sold sepa. 
rately for any system. 


STRONG, 
DuRABLE and 
PERFECT in 
Every DETAIL. 


SUPPLIES. 


TELEPHONE eepairinc. 


RE-EQUIPPING. 


41 Cortlandt Street, eyes aston eo for bulbs 98 Catalogue. 
NEW YORK, U.S.A. Catalople. Correspondence Solicite Discount to the Trade. 


These TWO TELEPHONES will be 
forwarded to any address upon receipt of 


igus ees Agencies THE RELIABLE ELECTRIC MFG. 60., Worcester, mass. 
| AMPS REN EWED REPRESENT A PAPER and make $2 a day 
INCAN DESCENT e at home during Hsure hours. Specimen copy and 


. full. particulars, 
Manufacturers of new lamps. Either MEW or RENEWED | °° tH AMERICAN BUILDER, Chicago. 
lamps exchanged for burned out lamps. 


| 
| LYNN INCANDESCENT Ped i lie LIVERPOOL 


LONDON AND GLOBE 
[Incandescent Lamps RENEWED. |” insurance 6O., 


GEO. K. HAMBLIN, = - = 4 Peck Slip, NEW YORK. William and Pine Sts., NEW YORK, 


XXXIV 


Ties E LE Geigk 


MATERIAL, 
MANSHIP. 


Eureka 


No. 40. 
Double Battery Box. 


JUDGE..... 


OUR SWITCHBOARDS AND TELE- 
PHONES bY THEIR FINISH AND 


NONE CAN BE BETTER. 


Itlustrated poster 1899 now ready. 
fully made on anything in our line. 


Correspondence solicited. 


Makers of Only High Grade Telephone Apparatus 
At Right Prices. 


157-9 So. Canal St., 


AS WELL AS WORK- 


Quotations cheer- 


Electric Co., 


Chicago. : 


518k 
Double Long Battery Box. 


RUDOLPH GIESE 


Importer of superior quality, patented DYNAMO 
BRUSHES, manufactured of chemically pure Copper 
Wire. Manufacturer also of ‘‘Giese’’ Cast Steel 
Spring Wire. 


162-164 West 27th Street, New York. 


Largest 


IN THE 


— LOI ae 


"M.KLEIN & SION. 


KLEIN’S CLIMBERS 


Convnectors’s, Linemen’s 
and ee eee aa 
Catalogue Free... "Send for one 
MATHIAS KLEIN & SON, 
87-89 W. Van Buren St.. . Chicago, Ilis. 


QTERLING 


EXTRA 


> IE. PHILLIPS & SONS, 


Western Telephone Construction Co., 


250-254 S. CLINTON STREET, CHICAGO, ILL. 


Manufacturers of 


TELEPHONES AND SWITCHBOARDS EXCLUSIVELY 
UNITED 


STATES. 
PURE ROLLED 


ZINC PLATES 


For Batteries and all Eiectrical and Mechanical 
Purposes. Special Shapes and Sizes Cut to Order. 


Manufacturers, 
SOUTH HANOVER, MASS. 


Boston Office, 107 Summer Street. 


INSULATING VARNISH 


THE STERLING VARNISH COMPANY, 


Bea5 Water Street, 
PITTSBURG, PA. 


ELECTRIC RAILWAYS. 


DETROIT, MICH.—A proposition for new 
franchises submitted to the common council by 
the ‘street railway companies was rejected by a 
vote of 380 to 8. This provided for a 30-year exten- 
sion of all existing franchises and universal trans- 
fers. The proposed ordinance, if adopted, would 
have done away with the 3 cent fares of the De- 
troit Electric Co. 


DENVER, COLO.—The Denver City Railroad 
Co., its rolling stock, power houses, realty and all 
appurtenances has been purchased for $500,000 by 
Frederick P. Olcott, president of the Central Trust 
Co., of New York, and chairman of the Purchas- 
ing Committee of the bondholders of that corpora- 
tion. The sale under foreclosure was made two 
hours after the same representatives had secured 
the West End Street Railway Co., an adjunct of 
the City Railway Co., for $40,000. G. R. Weir, 
who bid $525,000, has threatened legal proceed- 
ings. 

PHILADELPHIA, PA.—The Interurban Co. 
has decided to build a trolley road, running 
through Delaware, Chester and Lancaster coun. 
ties. The road, as planned, will run from Phila- 
delphia to Lancaster, -by way of Willistown Inn, 
West Chester, Unionville and Quarrytown, to 
Lancaster, taking in all the small places en route. 
A branch will connect Oxford and West Chester. 
The officials of the new company are: President 
and general manager, Winslow Muson: vice-presi- 
dent, John A. Heaney, secretary, M. E. Gibson; 
treasurer, Henry C, Hiles; chief engineer, W. T. 
Forsythe. 


SARATOGA, N. Y.—The Saratoga Traction Co. 
which runs from Saratoga to Saratoga Lake and 
the Geysers, will continue the trolley system from 
the Geysers to Ballston Spa, a distance of five 
miles. R. E. Dunston is manager. 

PERKASIE, PA.—The council has granted a 
franchise to the Quakertown Traction Co. 
Taylor Leland, president, Quakertown, Pa. Messrs. 
Trelly and Pascoe, of the Inland Traction Co,, 
have franchises to build hence to Lansdowne. 


ROME, N. Y.—At the meeting of the Common 
Council John W. Boyle, president of the Utica 
Suburban Railway Company, presented a petition 
for a street railroad franchise of the entire city, 
he proposing to operate a first-class electric road 
on all the principal streets and in the streets in the 
outlying districts, so as to make the road con- 
venient to all. 

LITTLE ROCK, ARK.—Articles of incorpora- 
tion of the Pine Bluff Electric Light & Street 
Railway Co. have been filed. The capital stock is 
$300,000. _The officers are: Jeff Hicks, president; 
Thomas L. Chadburn, Jr., vice-president; H. H. 
Hunn, secretary and treasurer. The capital re- 
quired to start has been raised. 


TELEPHONE. 


FERGUS FALLS, MINN.—The Fergus Tele- 
phone Co. has begun securing the right of way for 
a line to Wadena, which it will build in the spring. 

DULUTH, MINN.—The franchise of the Du- 
luth and Superior Telephone Co. expires on March 
9 next, and the city is now advertising for 
bids from telephone companies for furnishing the 
telephone service for a term of years. A percent- 
age of gross receipts will be demanded and a rate 
lower than that heretofore given, together with a 
certain number of free instruments and a differ- 
ential in favor of residence telephones. The pres- 
ent company is one of the Bell corporations, and 
this week has reduced house rates from $50 to $36 
a year. 

BUCKFORD,-ME.—At a meeting of the stock- 
holders of the Bucksport and East Orland Tele- 
phone Company, a contract was ratified with the 
New England Telephone and Telegraph Compa- 
ny, whereby the two lines will be connected, en- 
abling the prrasat subscribrs of the local line to 
connect with any point on the New England sys- 
tem in addition to their local service. 

BEREA, O.—The Citizens’ Telephone Co. has 
been formed; principal office, Berea; to operate 
local telephone system; authorized capital, $20,000; 
incorporators, S. B. Rawson, J. A. Duke, F 
Martin, T. M. Brush. 
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A Physician said :_ 


“T would as soon think 
of taking off the door- 
hell as of doing without 
the telephone service.” 


Message Rates 
make the cost of telephone service in 
New York very moderate. 


Standard Equipment 
for all subscribers. The rate varies 
, with the amount of use. 


NEW YORK TELEPHONE C0.) — 
15 Dey St., 952 Broadway, 115 W. 88th St, 


Ostrander’s Slide Whistles, 


W. R. OSTRANDER & CO. 


Manufacturers and Dealers in 


P Speaking Tubes, Whistles, Oral. 
Electric and Pneumatic Annun- 
ciators, Electric, Pneumatic. \ 
and Mechanical Bells. 
Estimates furnished. Send for cata 
logue. 


22 DEY STREET, NEW YORK 


Contracting & Designing 
e NE e 
Consulting § Testing 


Manufacturers’ Agents for 


Machinery and Station Supplies 


THE PELTON ENGINEERING CO. 


CLEVELAND, OHIO 


TOO BUSY 


TO GIVE YOUR CUSTOMERS A 
SOUVENIR JANUARY 1st? WE 
MAKE YEAR BOOKS TO CON- 
TINUE TWELVE MONTHS FROM 
ANY DATE. INVESTIGATE IT. 


D. A. HUEBSCH & CO., 31 ROSE ST., NEW YORK 


VINTON, CAL.—The Vinton Telephone. Com- 
pany has been formed. Authorized capital, $20,- 
000. Incorporators: A. B. Bentley, L. H. Dun- 
ning, E. Ramelli, J. Bates, F. Campbell, Vinton. 

BOSTON, MASS.—Mayor Quincy has signed. 
the order passed by the Board of Aldermen au- 
thorizing the Massachusetts Telephone & Tele- 
graph Company to establish a new telephone sys- 
tem with underground wires. 


MISCELLANEOUS. a 


ST. PAUL, MINN.—The Printing Telegraph 
and Typewriter Co. has been formed; principal 
office, St. Paul; to acquire, own and lease printing 
telegraph and typewriter instruments, etc.; author- 
ized _capital, $200,000; incorporators, Casper Ernst, 
St. Paul; Frederick Hachman, Milwaukee; Charles 
Pfeifer, Plymouth, Wis. 

VICKSBURG, MISS.—The Vicksburg Electri- 
cal Supply Co. has been incorporated, with capital 
stock of $10,000, to manufacture, repair and deal 
in electrical supplies, by M. J. Mulvihill, S. R. 
Hughes and M. D. Landau. 

NEW YORK, N. Y.—William Porter’s Son Co. 
has been formed; principal office, New York; to 
make fixtures for oil, gas and electricity; author- 
ized capital, $100,000; paid in, 100 incorpo- 
noes Annie M. Porter, W. H. Porter, N. F. 

orter. 


BUFFALO, N. Y.—The Electropathic Company 
of Buffalo has been formed to manufacture electri- 
cal apparatus. Capt, $1,000. Directors: Alfred 
G leu Helen Z. M. Rogers and Elbert Rod- 
gers of Buffalo. 

NOBLESVILLE, IND.—The Noblesville Tele- 

hone Company has been sold to the. Central 

nion Telephone Company. W. A. Vail, State 
superintendent of the Central Union, took pos- 
session at once. Connections have already been 
made with the long distance lines, 
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ANNUNGIATORS so BELLS 


CATALOGUES AND PRICES ON APPLICATION. 


Supply Parts. Special Work. 


HOCHHAUSEN & HALL, 


ELECTRICAL CONSTRUCTION 
AND REPAIRS. 


Estimates furnished on all electrical work 


PARTRICK, CARTER & WILKINS, PICK DRCERTA, RAL 67 Mberty streeh; BROOKLYN, N. Y. 
ee ee PLLA 


10 AMP. 


HART “STANDARD” SWITCH. 


D. Pp. 


All Hart Switches have the words ‘Hart Switch” stamped in the metal. 

Inferior switches are sometimes substituted when “Hart”? Switches are 
specified. You can guard against fraud by making sure that our stamp 
is on switches received. 


SOLD BY ELECTRICAL SUPPLY HOUSES. 


THE HART & HEGEIIAN MFG. CO., 
216 HIGH ST., HARTFORD, CONN. 


Peru Electric Mfg. Co., 


Peru, Indiana, 


Manufacturers of 


Porcelain Sundries of every description. 


Main and Branch Cutouts, Porcelain Knobs, 
Cleats, Tubes, Rosettes, Switches, Wall 
Receptacles, Motor Cutouts, etc., etc. 


BATTERIES OF OUR SUPERIOR MAKE: 


LACLEDE 482? HERCULES. 


We take orders for PORCELAIN SPECIALTIES in Quantities. 
WRITE FOR CIRCULAR. 


‘* Boch 
Glaze=Filled”’ 


HIGH VOLTAGE INSULATORS 


AND 


PORCELAIN PIN COMBINED. 


Any Required Test Guaranteed 
ne matter how high. 


Beware of imitations. 


Manufactured solely by 


EAST LIVERPOOL, OHIO. 


Pat. March 8 and 22, 1898, 


Sales Offices, 39 and 41 Cortlandt Street, New York 


THE R. THOMAS & SONS CO., 


COL HANDLING K POWER PLANTS. 


This is an interior 
view of the Metropoli- 
tan Street Railway 
Company (Kansas 
City,Mo.) boiler room, 
showing Hunt Noise- 
less Conveyor and 
arrangement of chutes 
| for spouting coal di- 
rect to the Automatic 
Stokers. This convey- 
or, after delivering the 
coal to the -storage 
bins,which are located 
over the furnaces, 
passes underneath the 
boilers, receives the 
ashes, and transports 
4} them to a tank from 
4\ which they are readily 
removed. 

This is only one of 
the many great instal- 
lations our catalogues 
Weare 


9810 5 treats Ot Coal Handling for Steam Generation.” 


describe, Catalogu 
always glad to send it and any information to eee en Gee 


sages G, W. HUNT COMPANY, "*TSiareW Stine 0" 
7 LS 


Works direct, 


FEED veh : 
HEATER. & 


FREE EXHAUST, DURABLE 
EASILY CLEANED. 


STRATTON &. 
SEPARATOR-\E 


DELIVERS PRY STEAM 
To ible 7 ager 


14-16 sic ST. NEW YORK. 


BY SIMPLY PRESSING A BUTTON YOU CAN 


STOP YOUR ENGINE 


Close any valve in your steam pipe. Throw out a friction clutch. 
Stop a water wheel. Stop a gas or oil engine. Stop anything 


controlled by valve or lever. 
IF YOUR ENGINE STARTS 
roraccor KUN AWAY 
THE MONARCH SPEED LIMIT 
STOPS IT AUTOMATICALLY. 


FLY wheel accidents. 
burnt out armatures or field magnets. 
NO wholesale blowing of fuses, 
THE MONARCH MFG. 
39 Cortlandt Street, New York. 


loss of life in moving machinery. 
loss in accident suits due to 
For New England States address Waterbury, Coan. 


lack of proper precautions, 


CO., 


| 
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EDISON 
bids: 


————————_—_____., 


Range Nf Deo 5 _ 1896 
4 Const dex he C fectyivcal & meer Destin» 


Concudchecl Mesors cw eFen ond Wiantm— 
“TS Ge of qreal Value to ou who eouiel oe 


Electrical thucatian 


For our two Free Books—— 
“Can | Become an Electrical Engineet 24 
no ** The Electrical Marvels of our Times.” 


a Address... 


The Electrical Engineer Institute 
of Correspondence | Instruction, | 


Dept. VI., 120 Liberty Street, 
...NEW: YORK, U. S. A. 


JOS. WETZLER, President. T. C. MARTIN, Vice-President. H. A. STRAUSS, Gen’! Manager. 


oY 
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IF YOU COULD NOT GO TO COLLEGE 


Look carefully into the 


9-0-0-0-0-0-0-0-0 -0-0-0-0-0-0-0-0-0-0-0-0-0-9-0-0 


following proposition :— 


0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-*0-0-0-0-0-0-0-0-6 


$ APPLICATION FOR ENROLLMENT 

pur Senior Course here g = Fill out the application 
¢ outlined, has been pre- $ aera Necese $ : 9 
$ an: hl ae 3 6, blank, return it to us 6 
@ pare y specialists, is 2 . P oe : 
$ complete, thorough and $ The Electrical Engineer Institute 2 sisres, eccompanicd by § 

i. i ; ? ° your remittance, and the ? 
: reliable, and its mastery g a One g as ~ 7 g 
? wil] fit you for the higher ¢ h é return ath ae youn 
Meetevrn the profession. é Correspondence Instruction ¢ the first instruction papers. 3 
EEE tr0G 6-6-0-0-0-0-0-05-0-0-0-0-0-0-0-0 SPOT O OC OUGEO OO OEE O O00 005-0 


120-122 Liberty Street, 


Department of Electrical Engineering. 


SENIOR COURSE. 
Price $75.00 payable in monthly instalments of $2.00 each; 
$65.00 payable in monthly instalments of $5.00 each; 
or $55.00 if paid cash in advance. 
The following is a detailed list of the subjects taught in the 
Senior Course: 
Arithmetic. 
Mensuration, 
Algebra. . : 
Geometry, Trigonometry and Graphics. 
Elementary Mechanics. 
Elementary Physics. 
Elementary Chemistry. 
Mechanical Drawing. 
Strength of Materials. 
Applied Mechanics. 
11. Thermodynamics. 


© OMI ANP OPH 


1z. Steam Engines and Boilers. 

13. Principles of Electricity and Magnetism. 

14. Laboratory Instruments and Measurements. 

15. Continuous Current Generators and Motors. 

16. Principles of the Alternating Current. 

17. Alternating Current Machinery. 

18. Transmission. of Electricity. 

19. Commercial Instruments and Measurements. 

20. Applied Electricity (covering generally Telegraphy, 
Telephony, Electric Lighting, Electric Railways, 
etc., etc.). 

21. Switchboards and Switchboard Jnstruments. 

22. Isolated Plants and Central Stations, 

23. Design of Continuous Current Machinery. 

24. Design of Alternating Current Apparatus. 


Foreign Students. 


For students residing in foreign countries, the cost of in- 
struction is a little higher than for those residing in the United 
States, Canada and Mexico. This difference in price is, how- 
ever, not for the instruction, but is necessary to allow for the 
increased cost to the Institute in postage. 

We can therefore accept applications for enrolment coming 
from other countries than those mentioned at the following rate, 
given in English money: 

£18— 18s.—if paid in monthly instalments of 10s. each; 

£16— 8s.—if paid in monthly instalments of £1 each; 

£13— os.—if paid cash in advance. 

These rates hold good ior all countries embraced in the 
Postal Union. 


Address all Communications to 


-monthly instalments of 


NEW’ YORK, U. S. A. 


I hereby enclose Wollars’ (Gwe sees ) in 
payment of my first instalment for complete instruction, as ex- 
MSM EGIDCIOW AUT UN Ciratr.ts dos Seise sis edn bt ss oe sulnssin COURSE 
of the DEPARTMENT OF ELECTRICAL ENGINEERING. 


It is hereby agreed: 


e@ecececeeeeeore 


First. That the total price of the said Course of ‘Instruction 
shall be IGilars aC hoes wate oc ), to be paid for in 
Dollars each, and that this 


eee ee sete vee 


price includes: 


(a) All charge for instruction in all subjects of the course 
until I am qualified to receive a diploma or certificate. 


(b) All postage on Instruction and Question Papers, cor- 
rected work and special information sent me bv the Institute. 


(c) A complete set of Instruction and Question Papers in 
pamphlet form used in teaching, all of which are to be supplied 
to me as I proceed with my studies. 


Second. It is hereby understood that when the said Course 
of Instruction shall have been paid in full, it shall be NON- 
FORFEITABLE and shall continue in force until I shall have 
completed the same. 


Third. It is understood that I may change my residence at 
any time and no extra charge shall be made by the Institute if 
I do so, unless I remove beyond the limits of the United States, 
Canada or Mexico, in which case I agree to pay whatever extra 
cost of postage the Institute incurs by my removal. 


Fourth. It is furthermore understood that I may at any time 
sell my membership or give it to some other person, and that 
the Course of Instruction is TRANSFERABLE, provided pay- 
ment of One Dollar is made by the new student to the Institute 
to cover the cost of such change. 


Fifth. It is furthermore understood in case such transfer of 
the Course of Instruction is made, that the student to whom 
the Course has been transferred will arrange with the Institute 
to pay such an amount as may be just for any subjects previously 
taught the original holder of the membership, and which the 
new student desires to have repeated to him. 


The Electrical Engineer Institute of Correspondence Instruction, 


Dept. VI., 120 Liberty Street, New York, U.S. A. 
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ESTABLISHED A CENTURY AGO. 


I CO,, f 
ear eeemeten JESSOP'S STEEL 


Manufact f ° : 
ck af ae Say Material, | ae TOOLS, DRILLS, DIES, etc. 
re Lig t Construction rier pepe SHEFFIELD. ENG, 


Material, All Kinds | Chiet Am. Office, 91 JOHN ST., Ne Ye 
Creaghead Mast Arms an Lid 
CREAGHEAD FLEXIBLE BRACKETS g i Stock. Wm. Jessop & Sons, 


(Patented) Teourrirs SoLicireD. 


WarNeR’s PockeT BATTERY GAUGE| See ee 
em + “L Tome That Tells of Tools, = 


All about every known Tool, large and small, and , 
its uses, size, weight, and present market price. Every 
Tool described and illustrated by fine and y 
| TOOL accurate cuts. Send at once for MONT= 4g 

anita GOMERY & CO.’S thoroughly up to date sf 
TOOL CAT ALOGUE for 1898.* 510 pages 
Nuon with index. Pocket size 64x4\, rounded xg 
Seems edges and stitched covers. Every fore- xp 
man of workshop or factory should have sg 
a copy. Mailed for 25 cents by 


MONTGOMERY & CO., 


105 FULTON STREET, NEW YORK. © 


EEEEEEEEPEEEEPEEEE ET 


For testing all kinds of batteries, in- 
cluding storage batteries. 


5,000 now in daily use. 


Recommended especially for Tele- 
phone Inspectors. 

The only convenient and practical 
instrument for the purpose. 

It is indispensable to those using 
batteries and having the care of them. 
} Warner’s Pocket Battery Gauge is 
]/ the size of an ordinary watch—easy to 
j/ carry withyou. 


H Discount to 
Price, $5.00. Piscpunit 
NOTE.—Extra charge of $1.00 for pocket gauge 


specially wound for testing single cells of 
storage batteries. 


THE STANDARD ELECTRIC TIME C0,, “**waTeRBURY; conn. 


‘ y) 


For Heads of 3 Feet to 2000 Feet. GREEN’S FUEL 


J ELECTRIC POWER oo LIGHTING PLANTS ~<—_ECONOMIZER. 
Power Stations, whether for 


Recent tests at Holyoke enable us to guarantee: 
electric sup- 


The largest Power ever obtained from a wheel of the same dimen- 
ply or for electric traction, are only 


sions. The highest speed ever obtained for tre same power. The 
highest mean efficiency when running from half to full gate. 

complete when equipped with a GREEN 
ECONOMIZER. 


“ODIYA eer Ea 


G 
Tho Hlectrig Davee 
78 Standard Fearne 
WARNER'S s Peete 


PEE 


; 


>> 


We guarantee also: A runner of the greatest possible strength. 
A gate unequaled in quickness and ease of opening and closing. 


* State your Head and send for pamphlet. 


JAMES LEFFEL & CO., Springfield, Ohio, U.S. A. 


WI R RHEOSTATS 
BRUSHES 
CHARLES WIRT, 1028 Filvert St., Philadelphia, Pa. 


VITRO CHROME. 


An indestructible Incandescent Lamp Color. Equal to natural glass in appearance and 
durability. Can be used for inside or outside decoration. Send for circular and prices. 


VITRO CHROME CHEMICAL CoO. 
421 Milwaukee Street, MILWAUKEE, WIS. 


THE FUEL ECONOMIZER CO. 
MATTEAWAN, N. Y. 


Send for 
Our Catalog. 


OAS SSA S AS SSS SOD SBOOD 


Mou HBxte 


CONSULTING ELECTRICAL ENGINEER 
AND ADVISORY EXPERT 


On Central Station and Power Station 
Construction: Their Economical . 
) Operation and Testing. 


Sole Owner of the Herrick System of Electrical — 
Inspection of Car Equipments. 
Tel. 2059 Cortlandt 120 Liberty Street 
Cable ‘‘Albeiteria’’ N. Y. CITY 


B. R. HARRIS, 


Manufacturer of 
Spring 
RE: 
Electrie 
FINE BRASS, COPPER, GERMAN SILVER, 
Phosphor Bronze Wire. 


SPECIAL ALLOY WIRE DRAWN TO ORDER. 
35 BENEDICT ST., WATERBURY, CONN. 


Weston Electrical Instrument Co., 


114-120 William Street, Newark, N. J. 


AMMETERS and VOLTMETERS 


For Central Stations and Isolated Plants. 
A new, profusely illustrated Catalogue just published. 


iat bee Col RE CALS EIN GTN EER XXXix 


WESTINGHOUSE _ 


———— = a 


“ENGINE TYPE” “ALTERNATORS 


THE IDEAL DESIGN FOR LARGE UNITS. 


Westinghouse Alternators at Crystal City Plate Glass Works, Crystal City, Mo. 


WESTINGHOUSE ELECTRIC MFG CO. 


And all principal cities in Westinghouse Electric Co., Ltd. 
U.S. and Canada PITTSBURG, PA London, 82 Victoria St., 


WESTINGHOUSE 
COMPOUND ENGINE ~ 


May be run condensing or non-condensing without 


change in valve adjustment. 

| Running non-condensing its economic duty has 

4 never been equalled by any other non-condensing 

engine OF ANY TYPE. It is fitted with water 
governor. 


Sf Westinghouse Machine Co., 


Manufacturers. 


Westinghouse, Church, Kerr & Co., 
Engineers. 


WESTINGHOUSE COMPOUND ENGINE. 
Built in 11 sizes; 35 H. P. to 750 H. P. 


New York. Boston. Philadelphia. Pittsburg. Detroit. Chicago. 


Pk Me WESTINGHOUSE is a guarantee ee | 


— 
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ROUSE-HINDS ELECTRIC G0,3wiTcHEs 


Main Office and Works, Syracuse, N.Y. New York Office and Warehouse, 23 Dey St st, 


~ 


OUR 


CROWN BRUSH. 


Made flexible end-ways ie 


OF EVERY DESCRIPTION-FLAT os ROUND We 
J, STEEL oR BRASS- A COMPLETE ASSORTMENT oF HIGH =a 
J; ; 


COLD ROLLED STEE 
Ue, Spans S ENAMELED on PLATED: TEMPERING DONE AT SHORT NOTICE wee : 
24 RIBBON S 3 


KEPT IN STOCK, .003 TO .049 IN THICKNESS- 
ES & WRITE FOR QUOTATIONS- 


(T" WALLAGE BARNES Goa ' 


CROWN WOVEN WIRE BRUSH Co.. - SALEM, MASS. 


MAKING CuT-oUTS OUR SPECIALT Y————_meame 
Write for full Particulars, etc. "26 styles 
of Open and Covered 


UT-OUTS 


Money saved is money earned 


H. T. PAISTE Co. 
CHICAGO : PHILADELPHIA 


Barman ee 
DYNAMOS FOU RE ES He MOTORS 
¢: 


Correspondence 
Solicited. 


Agents 
Wanted. 


TRADE MARK. 


THE STANDARD FOR RUBBER INSULATION. 


‘889—Paris Exposition Medal  1893—World’s Fair Medal iors 4 
for Rubber Insulation. Rubber Insulation. 


- Sole Manufacturers of... coe 


OKONITE wines, 


Candee Weatherproof Wires, 
Manson Tape. 


rf THE OKONITE Co., Ltd., 
-47 


YORK STREET, a. Dnane Chev [Mana 253 BROADWAY, . 
BROOKLYN, | * wii Honan, Seely, SY” NEW YORK 


AON31IDISAZ HDIH 


Poe 


sie si 


WRITE TO 


FERRAGUTE MMicH. (Po. 


BRIDGETON, N. J., U.S.A, 


FOR CATALOGUE OF 


PRESSES, DIES 


And other Sheet Metal ie for all kinds of 
ELECTRICAL, WORK, 
Especially the Cutting aiid Notching of 


ARMATURE DISCS 


Dynamo : te 

cDELTING: = ST. LOUIS, MO. 
118 Tiberty St. 164SammerSt. 129 No. Third st. 
New York, 


Boston, Mass. Philadelphia. Pa. a 


HEBER WELLS, 
Pattern Letters foto mand | 


Manufacturers CABINETS ee a 2 
also o EPhoryras E 


ee re 


MOTORS ETC, Ser? o% rinse 


155 William Street, Ne 


ot 


ES Ere Fane dl a 
WROUGHT [RON RAGE [OMPANY Iron and Steel Bridges, 


F. M. WYANT. Treas. and Gen’! Manager : Girders, Turn- “Tables, J 


LONG DISTANCE TELEPHONE 


WESTERN UNION and POSTAL. TELEGRAPH WIRES. CANTON. OHIO, Buildings and Roofs. 


“SHIPYARD GRANES—SHIP PLATING,—SYRACUSE TELEPHONE EXGHINGE—STORAGE BATTERIES 


Electrical Engineer. 


A WEEKLY REVIEW OF THEORETICAL AND APPLIED ELECTRICITY. 


: (Copyright 1899, by THm DLECTRICAL ENGINEER, 120 Liberty Street, New York.) 


“Vol XXVII. No. s6r. 


STANLEY & PATTERSON, 


General Electrical Equipment Supplies, 
TELEPHONES. 


Send for New Catalogue. 
me NEW YCRK, 


et ee 


va 
oS 


3a and 34 Frankfort Street, 
TRADE MARK 


“PEGAMOID’’ 


WASHABLE WALL PAPER. 
The Novelty of the Day. Can be Washed with Soap and Water. 
Dirt, Grease, Oil, Butter, Ink, Contagion and Germs of Disease 
can be Washed off. Wall Decoration Revolutionized. Send for 


Samples and make Interesting Experiments. 
“The American Pegamoid Company, 346 Broadway. New York, 
| SS LS SE SIT IS I TE ES 


FRANK N. PHILLIPS, Pres. EUGENE F. PHILLIPS, E. ROWLAND PHILLIPS, Vice-Pres. 
C. H. WAGENSEIL, Treas. Gen’! Manager. C. R. REMINGTON, JR., Sec. 


AMERICAN ELECTRICAL WORKS," 
| . ) Bare and Insulated Eectrig Wire, 


Electric Light Line Wire, 
Incandescent and Flexible Cords. 


Railway Feeder and Trolley Wire, 


AMERICANITE, MAGNET, OFFICE 
AND ANNUNCIATOR WIRES. 


Cables for Aerial and Underground Use, 


New York Store, P. C. Ackerman, ro Cortland St. 
Chicago Store, F. E, Donohoe, 24t Madison St. Re cet 
Montreal Branch, Eugene F, Phillips, Elec. Works yw 
Main Offices and Factories; Phillipsdale, R. I. me ™ 


os el Mil al ig oe ak | ee ee 


ety 


Try oe; 


ts 


—— 
——T 


= 


NEW YORK, FEBRUARY 2, 1899 


_GROCKER-WHEELER 


Builders of belted and direct-connected Power Generators. Die 
rect current motors of all sizes, voltages and speeds, 
Dynamotors, motor dynamos and boosters. 


Main Office: 39 Cortlandt Street. 


FIBRE. 


DELAWARE HARD FIBRE (0, 


THE BILLINGS & SPENCER CO. 
ARTFORD. CONN..U.S.A. 


Price 10 Cents. 


Works : Ampere, N. J. 


Our name is a guarantee of High 


Quality, Reasonable Prices, 
Prompt Service and Polite At- 
fention. 


Union and 10th Streets, 
WILMINGTON, DEL. 


ARS 


SB 


—— 


«- CRIMSHAW WHIT 


MANUFACTURED BY 


CHICAGO: 
BRANCHES: } 399 Dearborn St. 


; MAIN. FICE 2 
“SIMPLEX pea 


For RUBBER INSULATION. 
WIRES ano CABLES 


Okonite Wires, 
Okonite Tape, 
_ For Underground, Submarine, Line and Inside 
3 Construction. : 


Manson Tape. 
CANDEE WEATHERPROOF 

a SIMPLEX ELECTRICAL CO. 
1-81 Cornhill, Boston. 1137 Monadnock Block, Chicago. 


| 18-17 Cortlandt St., New York. 
ee AIN. OFFI : 


ON/5 


y @ 


TRADE MARK. . WIRES. 


THE OKONITE CO., Ltd., 
253 Broadway. 


NEW YORK. 


Every Electric Light and Ratiwa 
Plant should be provided with 


BRISTOL’S RECORDING 


VOLTand AMMETERS 


PLUGS AND RECEPTACLES 
DOOR SWITCHES. 


ANCHOR ELECTRIC CO. 


BOSTON. Makes continuous record day and 
night. Send for circular. 
THE BRISTOL CO. 
AUTOMATIC WATERBURY, CONN. 


TIME CUTO UT New York Branch. 121 Liberty St. 


J.JONES & SON, 
62 Cortlandt St., New York. 


CIRCUIT BREAKERS 


150 NASSAU STREET, NEW YORK. CUTTER ELECTRICAL CO.. PHILADELPHIA. 


William Marshall, 
=“ * Manufacturer of ELECTRICAL CONDENSERS, 
: STANDARDS 4 SPECIALTY. 


, 709 Lexington Avenue, New York. — 


The Leclanché Battery Co, 
New York 


EXPERT CHEMISTS.  —s_— 


SPECIALISTS IN ARMATUREAND FIELD COIL. 


1110117 E, 131 St.. 


| BATTERIES 


5 MASSACHUSETTS CHEMICAL CO.. CENTURY WEATHERPROOF 


OSTON, MASS. WIRES AND CABLES. 
s CREFELD ELECTRICAL WORKS, 
: 49 Federal Street, Boston, Mass. 


THE STANDARD OF THE reo. | 


CORE WIRES -~ 


> Raven White Core Wires, Raven Black Core Wires, Competition Line Wires, Grimshaw and Competition Tapes and Splicing Compound. 


NEW YORK INSULATED WIRE COMPANY, 


BOSTON: 
134 Congress St. 


SAN FRANCISCO}: 
71 Flood Bldg. 


IDEAL 


CIRCUIT BREAKERS. 
F. A. La Roche & Co., 


{3th and Hudson Sts., NEW YORK. 


Pepper & Register, 


ELECTRIC STREET RAILWAY : 
CONTRACTORS AND ENGINEERS. 
Davip Prprer, JR A. L. Reaister. M.E. 


-» MLE. 
1414 So. Penn. Sq., Philadelphia, Pa. 


WHEELOCK BATTERY. 
Witheut an Equal for Fan and all Metors. 
not polarize under heavy work. 

DRY BATTERIES 
Rest of all is the ** NImM@SsScot.?®® 
Made byJ. H. BUNNELL & CO.. 76 Cortland St., N.Y. 
Best construction and ingredients. Strongest, 
most durable and reliable. Size 6x244. 50 cents 
per cell. Liberal discount. 


Does 


Frederick Sargent. A, D. Lundy. 


SARCENT & LUNDY, 


ENGINEERS, 
13 and 15 Monadnock Block. CHICAGO, ILL. 


KIELEY’S STEAM TRAP 


vp: Pressure Regulators, Damper 
Regulators, Noiseless and 

. Light Back Pressure and Reliet. 
tt Valves, especially adapted for 
fa .% Electric and High Pressure 

; Plants. 


KIELEY & MUELLER, 


MANUFACTURERS, 


7 to 17 W. 13th St., New York. 
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— THE — 


STORET 
MOTOKS 


Iron Clad. Completely Closed In. 
Dust and Moisture Proof. 
No External Magnetism. 


ROOT 


AROS 


WM. INGLIS 
WIRE & IRON WORKS 
DETROIT, Mic 


FoRT WAYNE ELECTRIC VORPORATION. 


Fort Wayne, Ind. 


DIRECT CONNECTION TO MACHINERY. Apparatus for Arc, Direct Cur- 


Special Direct Current Motors rent and Alternating Incan- 
For All Classes of Work. descent Lighting and Power 


THE STOREY MOTOR & TOOL COMPANY, | ————tansmission. 
464 SOUTH BROAD ST., TRENTON, N. J. PAUL HOENACK, 


Specially Adapted for 


: : : 2 struments and Small Machinery. Experimental 
Cable Address: Storzy, TRENTON. Branch Factory: Work a specialty. Highest reference by ‘perme 
A B C Code used. HAMILTON, CAN. sion. 191 and 193 Worth St., New Yor 


Established 1878. 


FOR ARMATURE COILS AND FIELDS. | 


INDIA 3 AMBER EMPIRE : M:EC: SE aeeee 
Fels ICA INSULATED Ra COMPOUND AICANIT 
Cloths and Papers. Ne UNE QUALED. 


Eugene Munsell s Co. \F . Mica Insulator Co. INSULATOR 
218 WaterSt.New York & Chicago. II7 Lake St. panna 


AUTOMATIC CLOCKS 


IN ANY SHAPE OR PALTERN. 


aes CO. | American Vitrified Conduit Company, 


— ¢ ks wi : 

a Chattanooga, Tenn. MANUFACTURERS OF Oe aes a eth fae 
Sa geet enc aty and Vitrified Salt Glazed Underground and When fitted with Synchrcnizers 
eae °S Interior Conduits. and electrically conrected with 

| OS : YELLOW: PINE “CROSS master clocks any number of them 
MeuUbINES = ==_ ARMS, LOCUST PINS, poet departs for Complete Installation can be kept correct and uniform 
OAK PINS, ELECTRICAL MOULDINGS, OAK BRACKETS. a ae ak Pes Set as to time. Just the tning for 
Large stocks on-hand. Delivered prices quoted, - J. Hd FON CLA Spake er teh ee Sc factories, schools and _ public 


F. O, 8. cars, your city,in any quantity. (B~ Write us. General Office: 39 Cortlandt St., New York. buildings. Also 


INCANDESCENT LAMPS RENEWED. 
Manufacturers of new lamps. Either NEW or RENEWED 


lamps exchanged for burned out lamps. 


LYNN INCANDESCENT LAMP CO., 
Lynn, Mass. 


mere ee 
66 9 , J Aighest Grade tor 
Electrical Insula 
tlon and Mechan« 

& ical Purposes. 


IN SHEETS, TUBES, RODS AND SPECIAL SHAPES. 


CATALOGUE AND SAMPLES ON APPLICATION. 


VULCANIZED FIBRE COMPANY, Wilmington, Del. | |pa=meticeaart 


EASY OF OPERATION : 


; pinecr conniscreo| (ill si ape 
g ELECTRIC PUMPS. T SAME, ME THAN WITH ANY OTHER| 


NO VALVES. NO PACKING. NO PULSATION. 2 jJwea 0; 
Ti 8 che i 
rade {QUIMBY} Mark. This pump is simple in construction, has few parts and is very efficient. fi ecis 1 sales 


i i 
al And vere electrically con- 
j nected with clocks. 

fas ey | Write us stating what you re- 


WW iy ty | i] quire and ask for catalogue No. a9- 
wl it 
i Jey RY THE PRENTISS CLOCK 
ae Ly i IMPROVEMENT CO., 


A ey si Dept. No. 2, 
/ 
hit 49 Dey Street, NEW YORK CITY. 


Program Clocks, Time Switches 


SEND FOR CATALOGUE. fquipme 
WILLIAM E. QUIMBY, Washington Life Building, 86 Liberty Street, New York. MANUFACTURER CINCINNATI, o| 


MAKING SOCKETS OUR SPECIALTY ———— 


Write for full"particulars, free Samples 
etc. We make many brands of 


OCKETS 


Have saved others money, Can save you. 


H. T. PAISTE CO. 
tions and links. While they cost more, the expense is worth the difference. CHICAGO * HILADELPHIA 


DON’T BE MISLED into believing that cast or mal- 
PS AS SS EEE ET ES 


leable iron valve motions are good 
enough, just because you are told so by the manutacturers of cheap steam 


pumps. Henry R. Worthington used these materials until last year, but 


finding that the present day requirements made the use of the best matérial 


necessary, began fitting all Worthington Pumps with forged steel valve mo- 


That is the opinion of engineers of ie ADeaietice throughout the world. 


BOSTON. CLE 
curcaco. HENRY Ff, Wopruerow. ee 

ST. LOUIS. we DREEANE 
PITTSBURG. 

PHILADELPHIA. Rey OK. SAN ERANCISCO, 


Press of THD CHBROUNY PRINTING AND PUBLISHING CO., 17-27 Vandewater St., New York. 


February 2, 1899.] Herve BEC Li GALT- EN. GENESEE R. ili 


.. The : jutinn dikes & 
Menai Western Electric 
ENCLOSED ARC LAMP. ARC 


Is only 22 inches over all. 


Burns 150 hours. Lighting Dynamos 


Has a new device which renders 


retrimming the easiest pos- | Send for SIZES FROM: 
sible operation. ; 
B Bulletin 50 Light to 150 Light, Capacity 9.6 Amperes. 
Every part can be easily inspect- | 1002. 85 to 180 Light, Capacity 6 Amperes. 
ed, removed and replaced if 
necessary. 


Send for Circular. 


Albert & J. M. Anderson Mfg. Co., 


289-293 A Street, SO. BOSTON, MASS. 


BERGMAN 


E ENCLOSED ARC LAMPS, B 
R DIRECT CURRENTS, E 
R 
G 
M 
A 


SINGLY ON 90 TO 125 V. 
SINGLY ON 220 TO 240 V. 
TWO OR MORE IN SERIES 
ON 200 TO 600 V. 


aad 


Western Electric Company 


NEW YORK. 
CHICAGO. 


M ALTERNATING 


SINGLY ON 100 TO 1380 V. 
ANY ALTERNATIONS. 


SEND FOR CIRCULARS BI & BIA 


ARC LAMP SALES DEPT. .1 79 Coleman Street, EB. C., and 


LONDON: North Woolwich, E. 


General Incandescent Are Light Hh PARIS: 45 Avenue de Broteuil. 


572 FIRST AVE., NEW YORK. ANTWERP: 33 Rue Boudewyns. 


AERGMANN 
‘BUCKEYE 


INCANDESCENT LAMPS. 
| ‘UNEQUALLED IN BEAUTY AND SERVICEABILITY. 
Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, Ohio. 


Wirt Brushes 
Wirt Rheostats 


Queen-Wirt 
Instruments 
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KNOW YOUR LAMPS} 


Satisfactory Illuminating Service and Greatest Station 


Se be Economy Attained only by using Efficient Lamps . ae eee 
= "8 FOR FOR 
ALTERNATING DIRECT 
CURRENT CURRENT » 
CIRCUITS. CIRCUITS. 
May be used to Means for. 
test Fan [lotors Instantaneous 


and Transformer Reversal for Direct 


Core Losses. Current Tests. 


LAMP INSPECTOR’S INDICATING WATTMETER. 


General Electric 


COMPANY. 
PRINCIPAL OFFICES: Sales Offices in all large cities of the United States. 
SCHEN ECTADY, N. Y. For Canada, address Canadian General Electric Co., Ltd., Toronto, Ont. 


Aaa abba bab baba ra DADA AAAAAAAAAAAAAAAADS 


For Perfect Window pit 


: me a mm : am af i ij 


Patented April 20, 1897 


FRINK’S SPECIAL WINDOW REFLECTOR 


The most perfect device there is for lighting large store windows. This 
is only one ot many equally good reflecting specialties for contracting 
electrical engineers. Catalogue 32 gives full particulars. It is free. 


1 P.FRINK, - NEW YORK 
LICENSED to MANUFACTURE ELECTRIC and COMBINATION FIXTURES, 
PEGOEGSG9 LG 9HG OO 0090000000000 OO 


This is an interior 

view of the Metropoli- 

tan Street metal: 

Company (Kansas 

- City, Mo.) boiler room, 

i showing Hunt Noise- 

a less Conveyor and 

Wi arrangement of chutes 

rect to the Automatic 

( au | Stokers. This convey- 

or, after delivering the 

ceal to the storage 

bins, which are located 

over the furnaces, 

passes underneath the 

boilers, receives the 

them to a tank from 

which they are readily 
removed, 

This is only one of 

the many great instal- 

SS} lations our catalogues 

desenbel Catalogue are treats of “* Coal Handling for Steam Generation.”’ Weare 

always glad to send it and any information to interested: lag 


| for spouting coal di: 
&| ashes, and transports 
esc BW, AUNT COMPANY, "Tas reEnr geet 


POHOODS OO SOOSS HS OOO HG OOOO SO OSEOOOD 


oesteakseasesctes taal SS9SOO 


| Eiéetrié! peeks 
‘Transmission... 


STATE YOUR REQUIREMENTS. — 


4 
Send for Catalogue and mention The Electrical Engineer ‘ 


THE DAYTON GLOBE IRON WORKS GCO., >**z2x077° 


February 2, 1899.] 
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A—AllenHussey Oo. ...... xxix 
amerrean Battery Co....... xxiii 
Am. Bel] Telephone Co.... xxviii 
American Builder .. .... xxvii 
Am, Elec. Htg. Corp........ —— 
Am Elec..1el, 00 ....... xxix 


American Elec. Vehicle Co. xxvi 
Am. E.ectrical HeaterCo xxxiv 
American Electrical Works i 
American Engine Co,...... 
American Industrial Pub- 
INE OO nse cease 
Am. Impulse Wheel Co. 
American Pegamoid Co ... i 
American Reflector & Ltg. 
mo) .. mateb\ere 
American "Vitrified Con- 
Co UESSRAR SO Gass cia 
Anchor Elec. Co 


poe ee 1 

Anderson, A.& J. M..... xe iii 
Armington & Sims Co..... xii 

—Bacon Air Lift Co. viii 
IMEEIE UO. gaa S55 sine ve tees v 
Ball EngineCo ....... Rat xiii 
Barnes, Wallace. .......... xxii 
Barnes Co., WFE&).... xvi 
Beacon Lamp OO tee. 
Beattie Zinc’ Works Co — 
Becker, August .......... XX xiv 
Berlin Iron Bridge Co .... xxvii 
Bernard Co., E.G.... ... 
Bibber-White Co. .........i1& xiv 
Billings & Spencer Co..... i 
BEEBUOO. LW .ccleclewcoee Xie 
Beret O00, A. Tk 9. is eaes xxili 
Bossert Elec. Const. Co.. ... —— 
MEDEOQ. 8) keels woe i 
Bryan & Humphrey........ xxiii 
Buckeye Electric Co. .... lii 
Bullock Mfg. Co.,M.C. ... = xii 
Bunnell & Co., J.H.-....... i 
G-—0.&C Electric Co..... xv 
Cabinet Mtg.& Supply Co... —— 
Campbell Electric Traction 

SRPMS 2'd\9\a'sc'<)s'0 ee). 0/srsis xviii 
Cary Spring Co ....... S655 8 
Oass x Aaron Co. ......... xxiv 
Centra! Electric Co...... xvi 
Mentral Mfg.Co. ........ ii 
Cent al Tel. & Elec. Co..... xxi 
Chicago Armat re Co ..... xxiv 
Chicago Fuse Wire ('o .... xxvi 
Cleveland Armature Wks... —— 
Mente Bock .... 2... 5-0 xXvi 
Columhia Incan. LampCo. —— 
Commercial KlectricCo .... —— 
Cooper Co.,9. &G..,,....- xxxvi 
Crane ©o.,The _......... xxvii 


Oreaghead Engineering Co. xx. iv 
| Orefeld Electrical Worgs..i& xiv 

Crocker-Wheeler Elec. Co., i 

Crofton Storage Bat. Co.... 

Oroselmire C. F 

ad ~ebed Wire pee 


ns eee eee 


Ducee ine seecseecees sees 


RILEY BROTHERS, |! 


16 Beekman St., New York, 


MANUFACTURERS OF 


Stereopticons, Magic [anterns, 


Suitable for Oil, Electric or Lime Light, 
Lantern Slides, Films, and all accessories. 


“NON-SUCH” ELECTRIC LAMP.’ 


Back or Top Feed Light, Portable, Simple, Easily Man - 
ipulated. Best Lamp of its Kind on the Market. 


REY rent KINEOPTOSCOPE 


Projects and depicts every movement of actual 
life on the screen. 


RX 


RILEY’S 


Send for our Catalogue and Prices. 


Manufacturers 
also of 


ee ee 


— TZWHEBER WELLS, 
“Pattern Letters 


eR ER FOR 
155 William Street, New Yerk. 


KochWovenWire Tube Dynamo Brosh 


GOLDMARK & WALLACE, Agents for U. S. 
121 Worth Street, New York. 


In Sheet or Wire, any degree of Hardness, 


FOR ALL PU RPOSES. 


ALPHABETICAL INDEX TO ADVERTISEMENTS. 


Crouse-Hinds Elec. Oo ... 


Cutler-Hammer Mfg. Co.. xxvi 
Cutter Klec. & Mfg. Co..... i &ix 
OD-—Davidson, M.T........ — 
Dayton Globe Iron Wks. Oo. iv 
Dearborn Drug & Chem Co, vii 
Delaware Hard Fibre Co.. i 

Dieh] Mfg. Co recog Xl 
Dyer, Edmonds & Dyer... . xxiii 
E—Eastern Elec. Cable Co. —— 
Eddy Elec. Mfg, Co ....... xv 
Edison Decorative and 

Miniature Lamp Dept,.. xxii 
PAIS OD Ns 5 bv Asante cikja iis — 
Edwards & Co.... 06 
Electric Appliance Co ..... xxii 
Electric Arc Light Co ..... —— 
Electrical Engineer Institute 

of Correspondence, [he.... 

X«xil & xxxiil 

Electric Gas Lighting Co.. xvii 
Electric Railway Equip. Co. ii 
Electric Trading Co =A'06 5 
Elec. Storage Battery Co... — 
Ellis & Co .B.O bo Sa 
Emerson Elec Mfg Hon. x xiii 
Empire China Works....... xvii 
Em pire Instrument Co...,. — 
Kricsson Lelepkone Jo...,xxviii 
Eureka Elec. Co. ..... ...- XXX 
F—Farr Tele. Co. ........ xxix 
Ferracute Mach, Co ..... _—— 
Fischer Equip. Co ..... .. vi 
*t Wavne Elec Corp....... ii 
Forest “ity Elec Co... ....xxxvi 
Franklin Elec. Supply 

House.....-. a sae xi 
Frink, I, P Ritteicectve's ‘96 iv 
Frontier Iron Works he aie/a _— 
Fuel Economizer Co..,... xix 
G- Garvin MachineOo,... —— 
General Electric Co...... iv 
General Incandescent Are 

Light Co eis ucarenr ss ciotbet Ait 
Giese, Rudolph .........+- xxvi 
Gold Street Car Heating (€ 0. xvil 
Goldmwark « Wallace “te v 
Goubert Mfg.Co .......-. xii 
Grant & Oo., J.As....00--- xiii 
Gregory Co., Chas. E....... ¥xV 
H—Hammacher, ¢ hlem- 

merzCo. «.... Abccanae vi 
Hamblin, Geo. K.......---. —= 
Hanchett, Geo. T.........- — 
Harris, F R.. .. ts 
Hart & Hegeman Mfg. Go.. x 
Helios Elec Co. ..... ...-. = 
Hemingray Glass Co......- xix 
Herrick At Bas. saecswssyor XXX 
Heubssh, D. A .ncceseeeee ——= 
Hicks Gas Engine Co..... 22 
Hobert Elec. Mtg. Co. xxxvi 
Hochhausen & Hall ... Xxxvi 


Hoenack, P eatateteaa.t 
Homer & Co., F. E ........ 


xvii 
xxiii 


Horn & Brannen Mfg. Co.. 
Horry, Wm. Sith 
Horseless Age. .......0.06 
Huebel & Manger.......... 
Hunt 00.,.0. W ... epysacne 
j|—India Rubber & Gutta 
Percha. Ing. 00... «sess sic 
Indiana Rubber & Insulated 
Witte: COR Siw woes 
Inglis Wire & Iron Wks., Wm. 
Institute o1 Correspondence, 
The Electrical Engineer ...xxxii 
& xxxiil 
InsulatingSaddleStaple Co.xx vi 
(nternational pened wey 


ence: Schools xvi 
Tron Clad Resistance Co. . Xxiv 
J —Jandus Elec. Uo,....... — 
Jessop & Sons, Lid.. Wm,. —— 
Jewell: We wWeres. ceueae Scie ne ee 
Johns Wfg. Co., H. W...... — 
Jones & Son. J...........- i 
K—K. & W. vo sisseesse. 0 
Kammer Co., John ........ xvii 
Keoff:] x Esser‘Co......... XxxVi 
Kevstone Hlec. lust. 0o0....  xanli 
Kieley Mueller......... 1 
Kileip) 65/S@ns ME Gl sos ccrtccrcs xxXxvi 
Kinowles ae Sa can cscc xxli 
Kokomo Tele. Mfg. Co .. eS 
Kuhlman Electric Co...... Vv 
i Lancaster, L. H........ 

La R che weo., F.A....... i&viii 
Lea Mfg. Co —_ 
Leather Preserver Mtg. Co. xaiv 
Lecianche Battery Uo...... i 
Lette] & Uo. The Jas ...... xii 
Leonard Hiec v'o., Ward xxiii 


Link Belt Engineering Co. xxvil 
Liverpool & L, & G, Ins vo. 
Lombard Water Wheel 

Governor Co.. xxiii 
Lynn Incandesc, LampOo.. ji 


M—Mclatire, Theo. Co. . 
MecIntoxh, Seymour & Co... 
McLeod, Ward & UO....... x 
MOB SGD ACTLIOR) tee scdeciis 
Machado & Roller........ 
Maillou.,C.O 
Manhattan Elec Supply Co, 
Mauhattan General Const. 
Co age tem 
Manross, F. N. ayoaoeh tat thats 
Varietta Mfg. Co.. 
Marshall,William ....... 
Maryland Tele. Mfg. Co..... 
Mass. Chemical Co........ 
Mayer,G M : 
MeyrowitzZ, BE. B..cccesses> 
Mianus Wlec. Co..........- 
Mica Ins, COs a lalsas« ere <\o.6 
Michigan Pipe Co. 
Miller Improved es En- 
gineCo ... 
Miller-Knoblock Co.. 
Moloney Electric Co 
Monarch Mfg. Co........ oe 


Vv 

Monson-Burmah Slate Oo..xxrxiv| Sargent & Lundy.......... i 
Montauk pee ser Cable Sawyer-Man Elec, Co... oe 
COW Tres ooowes KEXVI| Shanda & CO,, R..ccsee. neces. ——— 
Montgomery « 0o.: . xii} Schiff, Jordan & Co........ vii 
Munsell & Co......... siaiecie ii ae xX Jaastad ......... xxiii 
National Automatic helby KlectricOo......... — 
Poe ae Oo.cceccscsese xXix | Shultz Belting Oo.......... xxxVi 
National Oarbon Co... .... xy | Simplex HlectricalCo ..... i 
National Vonduit & Cable Smith Co.,8. Morgan, .... xavii 

Conte. ees elites: ——|South«ark Foundry and 
National India RubberOo. —— Machine CO..seee..eee+- XXXIV 
New York and Ohio Co... . —— | Sprague Elec Co........... = 
New York Central & H. R. Standard Paint Oo. ...... — 
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NY. Insulated Wire Co... i 
N. Y. Patent Bureau........ — 
N.Y. Telephone vo........ EXX 
Nowotny Elee Co aceon. 6a! 
OQ-—Ohio Elec. ae ag 
MignOO..aisvecss cists xii 
Okonite Co. F sSeees ) 
Osterberg & Sutton .......xxxiv 
Ostrander, W. R. & Co...... — 
P Paiste Co.,H T. AM ii 
Partrick,Carter & Wilkins. xxx 
Partridge Carbon Co. =o 
tases & Seymour........... Vili 
Pelton Eng neering Jo... .. xXxV 
& xxvi 
Pelton Water WheelCo.... xxvii 
Penna, Elee ric Co. 2.x 
Penna, Railway Supply Co, —— 
Pepp =r’ « Register — 3.2.2). i 
Peru Electric Mig Co..... xvi 
Phelan, D W Sbily dcisineiele 
Pulllips « Sons, E. ee XN NL 
Ph lips tnsulat d Wire Co. xxiil 
Phoeni Autom. Filter Co. —— 
Phos. Bronze Smelting Co.. 
Ltd ... .. xxxiv 
Potomac Terra Cotta Con- 
AWAIT OOU Se veaveeeciace © — 
Powers; itu) Laue a seers cites 
Pratt & Whitney Co seiebiels xvi 
Prentiss Clock Imp. Co.,, ii 
Prin: le & Co,Wm T — 
Prismatio Elec. Sign Co.. vii 
Queen, & Uo’... .0.-00- — 
GQulimibye Woy Eisneceaiseaieseras ii 
R—Raster Carbon Rheo- 
stat Co.. — 
Reid, Thorburn... siniatsis v 
Reisinger HMO yer ease — 
Reliable Elec. Mfg. Co... ..Xxvili 
Ridgway Dynamo & En- 
RITE OOV EF ais, eoenee xi 
Riker Elec. Motor OOcgece oe —— 
Riley Bros Vv 


Roberts Elec. Supply Co., 
> Gay 
Roebling’s Sons Co., J. A. Vxxxiv 
Rosenbaum, Wm. A ....... xXili 
Russell Tomlinson Elec. Co. 
xxvili 
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SPIC. COs LNG ractsiae wesc ects 
Samson Cordage Works..... 


xxxi 
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CROSBY STEAM GAGE & VALVE £0. 


For Iron and 
Brass Castings 


LECTROTYPE- 


‘CROFTON 


Shae 


STORAGE® 


-~@ BATTERY. 


NOVEL FEATURES. 


Cheap. Light, Durable, Efficient: 


_ Motorcycle Balleries a Specially. 
CROFTON STORAGE BATTERY CO. 


JAMES K:PUMPELLY, 


NAGER. 
327 DEARBORN. ST: <CHIGAGO. ILL. 


Cransformers, 
Kuhlman Electric Co. 


ELKHART, INDIANA. 


BRANDEN 


THORBURN 


Standard Ther. & Elec.Go... 

Standard Fl ctr:c Time Co. 

Standard Underground 
Mable Co 


Stanley & Patterson. LAROOO: i 

Sterling Va uish(o. ...... xXx 

Stillwell-Bierce & Smith- 
VaileCo xxvii 


Storage Battery supply Co. 
Storey Motor & ToolCo i 


Xtromberg Carlsonlel.Co.. xxx 
Sturtevant Co,b F ,. xi 
Swarts Metal Refining Co... —— 
T —Thermo-Electric Co... xxi 
!homwas & Sons Co., K..... x 
Chomprony Ed. Pa a -es.'s ee 
Townsend & Decker.. ..... xviii 
Triumph Elec. Co......... —— 
U—United Elec, Herta hr 

ment Co ; vii 
V Victor Tele. Mfg.Co... xxX 
Vitro Chrome Chewical Co. —— 
Vulcanized Fibre Co....... ii 
WY Wagner Electric Mfg. 

Qorweas xiii 
Warren Electric and Spec- 

talty Co ...4. “SEBO Xx 
Webster Chem. Co. vii 
Wells, Heber ASE: v 
Western Electric Co aisrararene iil 
Western Elec Supply Co.. —— 
Western Tel Con,Uo. . ..xxvili 
Westinghouse, Church, 

Kerr & Uo XExV 
Westinghouse Elec, & Mtg. 

Co XXxV 
Westinghouse Mach. "Co.. ~XxxV 
Weston Elec Imst Co. xxiii 
Wheeler Reflector . xvii 
White & Co.,J.@_......... xxiii 
White Co., O07 Ores icece) 
Wiet. GHeS eeaane een sve Aae iii 
Woitereck, Herman C...... xxiii 
Worthington Henry R... ti 
Wrought fron Bridge Co... xxviii 
Y—yYaryan Co., The...., oo 
Young Mfg. Co,, W.C...... xvi 
Z—Zimdars & Hunt..,... ‘(—_ 
*‘WANTED,” ‘‘FOR SALE” 
and *‘BARGAINS”’.......... X¥xiv 

& xxv 


SOLE MANUFACTURERS OF 

Pop Safety Valves, 

Water Relief Valves, 
Improved Steam Gages, 
Steam Engine Indicators, 
Single Bell Chime Whistles, 
Patent Gage Testers, 
Pressure Recorders, 
Revolution Counters, 

Feed Water Regulators, 


and other Specialties. 


Globe and Angle Valves, 


with renewable seat 


PUMP VALVES. 


Rubber, with Wire Coil Insertion, 
Main Orrice ano Works: 
Stores Boston; New York ; Chicago; London. Eng. 


BOSTON, MASS. 


REID, 


CONSULTING ENGINEER. 
ELECTRICAL—Power Transmission, Electric Rail- 


ways, Central Stations, Isolated plants. Machine De- 
sign. HYDRAULIC—Water Power Development 
REFRIGERATING — Complete Ice Manufacturing 


Telephono, 
No. 2708 Cort. 


or Cold Storage Plants. 


120 LIBERTY ST., 
N. Y. City. 


PLATINUM 


Ae a OO. NNEwARE; IW. J. 
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Annunciators. Books, _ | Standard Underground 
Etectric Gas Ltg Co........ xvii] Am. Industrial Pub. Co,.,, xxxiv Gable Oo,...........05. —— 
Partrick Oarter & Wilkins.. xxxj| EH. L. Powers...........-.. —— Cross Arms. ; 
Bridges. Cohn & Bock? .c.cocsecescs XXV 
A ak ep & Co,. iij | Berlin on Bridge Oo..... xxvii Cut- Outs. 
re xiy | Wrought Iron Bridge Oo...xxviii| The E, @. Bernard Co.. .... — 
Diehl Mtg. Uo..........-+++ Cutter Electrical & Mfg. 
Ft. Wayne Elec. Odrp..2)-+« jl! Brushes and Brush Copper. Oo .cshh ss. Aes (oe elk 
General E1ec. Co.....- apeiy *V| Crown Woven Wire Brush General Elec. Co.........-.. iv 
Genera] Incan. Arc ee aa OO ena es's-ene sien lasteleia WNC LLM ey Jones& Son....... ae ro i 
OO sree cee eereseee sees iii) General Elec. Co....... «+ |v) "Current Taps. 
Ohas. . Gregory Co--..+5--/ XX¥ | Bndolph Gieso....-1., «+. xxvi/ BB. Meyrowitz......006. — 
Helios Elec. Oo.. *t#* ~~ | Goldmark& Waliace(Koch). v| “7° 
Jandus Elec. Co.......+--++ —| Ohio Elec Specialty Co... xii “4 ‘aces ae el 
Lea Mfg. Co ......ee2-+-+ ++ ——]| Pelton Engineering Co... xxv| Me eod, War JO sesecee x 
Manhattan Gen’l Constr. &xxvi| Drawing Materials. ; 
Co ..... ease misisisvenie | MAE Ohag Wirt svcceurnecsete estes iii} Keuffel & Esser Co..........Xx%Vi 
Nowotny Elec Oo suiweiele.sis —_— 
Pelton Engineerlng Co... xxv & Carbons. Heal beaters et irs eri 
xxvi| General Electric Co........ iv EG Barserddo ane aed 
Standard Thermometer & National Oarbon Co....... XV M C. Bullock Mtg Cane ae 
Electrical Co. ........... — | Peru Elec. Mfg. OMoadon ° xvi 0 & 0 Blcotric Cosa ee 
Armature Disk Tools, _ ae ee oo vii | Commercial Electric Co, ... —— 
E, W. Bliss Co.. .. ....-e20 XIX Bolas Oarbon Mtg. 00... As beara en Elecrieal ; 
Armatures. Os sleee lea sie s'e'eie i 
Genera) Elec. Co........-- A iv Circuit Breukers. Dieh] Mfg. Oo...........20 xiv 
bi ehastoa Fubrica tela: Outter Elec. & Mfg Co...... i &ix | Eddy Elec. Mfg. Co... ... eon Sf 
iW. W. Johns Mfg Co ", | F.A La Roche & Oo, .. ..i & viii | Emerson Elec, Mfg. Co..... xxiii 
sete isan. Ward Leonard Elec. Oo..... xxiii; Ft. Ways Hl. Corp........ iil 
Batteries, Primary. 5 Climbers. General Elec.Co ......... SoM EL, 
J. H Bunnell & Oo.. ..... 1! wathias Klein & Son xxxvi| Chas E.Gregorv Co ....... xXXV 
Elec. Gas Lighting Co...... xvii ot nd hate Hobert Elec. Mfg.Co...... xxxvi 
Elec. Storage Bat. Co....... —— Clocks. _,| Pelton Engineering Co.... XXV 
Leclanche Battery Co..... é j| Prentiss Olock Imp. Co .. ii & xxvi 
National Carbon Oo ..... xv Coal Conveyors. Ridgway Dynamo & Engine 
Partrick, Carter & Wilkins.. XXX) OLW Hunt Cogesea- iv Co yeni xi 
Peru Elec. Mfg. Co. . xvi| Link Belt Engineering Co. xxvii| Riker Electric Motor Oo. — 
Storage Battery Supply Co. Sprague Elec. Co ......... — 
Thermo-Eleetric Co ...... xxi Ht eae le oad OL ..xXxvi| Storey Motor & Tool Oo.... li 
Batteries, Storage. __,| Jhas. E. Gregory Co........ XXxV Phen Elecee Co... xi 
Gein ae Sie Commutator ited Ope _.| Onited Blec. Imp.Oo....-. vii 
Blade! storage tint Gales ____| Ohio Elec Specialty Co.... xii] Wagner Blec Mfg. Uo..... mili 
Storage Battery Supply Co. ——| Condensers, Electrical, Western Electric Co,,...... iif 
; Wm. Marshall ....... ABR CA i| Westinghouse Elec. & Mfg. 
Battery Gauges. Conduits Oomtecsses ola wleistnlays lems XxxV 
Stamdard Hlocrte Time Ue Am. Vitrified Conduit Co.. ii Educational, 
wees National Conduit & Cable The Electrical Engineer 
BR. Ostrander & Co....... Oo ee. Gee jones Institute of Correspond- 
Partrick, Carter & Wilkins. xxx | N.Y Ins Wire Go. ...... i CNC ....0..666 XXXGL& xxxili 
Belt Dressing. Potomac Terra Cotta Con- International Correspond- 
Shultz Belting Co .........xxxvi] duit Co reseiestele st — ence School............ Xvi 
Boiler Compounds. Connectors and Ternctrale, Electric Heaters. 
Dearborn Drug & Chem.Co. yii| The 0. McIntire Co......... —— | Am. Elec. Heating Corp.... —— 
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SPRING 
WIRE 


TO ADVERTISEMENTS. 


xxxiv 
xxii) 


Am, Electrical Heater Co. ; 
Gold Car Htg. Co...... 

Electric Railways. 
Campbell Electric Traction 


Ovvocce sccceerecs eancene 
peng Third-Rai] Electric 
Beant ASHIGRECACIaese GS cp eo a 
Westinebouke Elec. & Mfg. 
OOsec steric . XXxV 
Electric Signa. 
Prismatic Elec. Sign Co. 


Electrical Contractors. 


esee 


xviii 


vii 


A. L. McRae. ... ......000. XXXIV 
0. O. Mailloux ......... i 
Osterderg & Sutton .e XXXIV 


Pelton Engineering (0...  axv 
& xxvi 
Pepper & Register. ....... i 
Thorburn Reid ........... v 
Sargent & Lundy ......... i 
sSheatf & Jaastad.. ......... xxiii 
J.G. White & Co.....,..... xxiii 
Electrical Engineers. 
Bryan & Humphrey ...... xiii 
Geo. T Haachett.......... —_— 
A.B Herrick MeUNSes,. wee 
Wr. Smith Horry........ .. —— 
Osterberg & Sutton........ xxaiv 
Pelton Engineering Co... xxv 
A & xxvi 
Edward P. Thompson .. .xxxiv 
J. G. White & Oo.......... xxiii 
Electrical Specialties. 
Electric ApplianceOo .. . xxii 
Electric Gas Ltg.Oo........ xvii 
Ohio Elec. Specialty Mfg. 
(6 LOS GdhccshbodGsendeennn xii 
Engineers. 
Westinghouse,Church,Kerr 
& Co +e eccsee, XXKXV 
Westinghouse Mach. Co. Xxxy 
Engines, Gas. 
Frontier Iron Works..,.... —— 
Mianus Elec, Co. bisa sie XT: 
Miller Improved Gas En- 
BING COmennena ae aetten — 
Westinghouse,Church, Kerr 
&0Oo .... oie sierey SOCRGY 
Westinghouse Mach. Co.. . XXXV 
Yaryan Co. .......eeceesees —— 
Engines, Steam. 
American Engine Oo...... xvii 
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Armington & SimsCo ...,, xii 
Ball Engine Co.. The..... xii 
M.C. Bul.iock Mfg. Co...... xii 
C. & G. Cooper Co ... ... xXxxyi 
J. A. Gramt & Oo,... ...... xii 
McIntosh, Seymour & Co. xiii 
Ridgway Dynamo & En- 

gine-Oo.. 9 “22.2 xi 
Southwark Foundry & 

Mach. Coi%.5. ecu os RRR 
B_ F.Sturtevant Co...... 4 xi 
Westinghouse, Church, Kerr 

& Oo.. Ret ook oe an 


Westinghouse Mach. Co. .. xx3V 
Engine Stops. 


Monarch Mfg. Co........... KaVi 
Fan Motors. 
C. & C. Electric Co..... aeiete XV 


Crocker-Wheeler Elec. Co.. i 
Diehl Mfg. Co i 
Emerson Elec. Mfg. ‘Cole 
Genera] Elec. Co...... .. 


Marietta Mtg. Co.......... 

B. F. Sturtevant Co, .... .. vi 
Wagner Elec. Mfg. Co...... xiii 
Warron E’ec. & Spec. Co.. xx 
Western Elec. Co...... jii 


Westinghouse Elec. Mfg.Co. xxxv 


Feed Water Heaters and 
Purifiers. 
Goubert Mfg. Co........... xii 
Fire-Proof Cements and 
Coatings. __ 
H.W Jobns Mfg. Co....... —— 
Fire - Proof Construction 
Materials. 

H. W. Johns Mfg. Co.... .. — 
Fixtures. \ 
Horn & Brannen Mfg Co.. xviii 

Fuel Economizers. 
Fuel Economizer Oo.. ..... xix 


Fuse Links and. Wires. 
Chicago Fuse Wire Co 
R. Schanda & Co. 


Gas Lighting Apparatus. 
Bibber-White Co......... i & xiv 


xxvi 


coeceseces =e 


A L. Bogart. - ‘wtb coe SRD 

Electric Gas Lighting Co... x»Wli 
Hard Fibre. 

Delaware Hard Fibre Co... i 

Vulcanized Fibre Co,...... ii 


OUR MUSIC WIRE HAVING HIGH TENSILE 
STRENGTH AND ABSOLUTE UNIFORMITY 


Solicited. 


IS EXCELLENT FOR SPRINGS... 


HAMMACHER, SCHLEMMER & CO., 


Correspondence 


Importers 


209 BOWERY, NEW YORK, 


Progressive People Buy 


we 


street railway superintendents, 
Ready for instant service. 
hours. 


Up-to-date 
oto=Vehicles. 


This Run-About Buggy, 


Just the thing for central station men, line inspectors, 


business or pleasure. 


Charged for 25-mile run in 2 


Fully guaranteed. Write for catalogue. 


PRICE, $775.00. 


Runabouts, cabs, hansoms, victorias, delivery wagons, ete. 


FISCHER EQUIPMENT COMPANY, 


110-112 EAST 20th ST., CHICAGO, ILL. 
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JGARDURN BULLER COMPOUNDS sess sco 


roper Compound. 


DEARBORN DRUG AND CHEMICAL WORKS, 


29, 30, 31,32 and 33 Rialto, CHICAGO. 


“SHIP CARBONS” 


Made in NUERNBERG and VIENNA. 


ARE ABSOLUTELY OF THE HIGHEST GRADE, and CANNOT BE EQUALLED. 
SEE: THAT EVERY CARBON BEARS OUR TRADE MARK. 


Special Carbons for Direct and Alternating Current Long-Burning Arc Lamps. 
Carbons for Direct and Alternating Current Lamps, Search-Lights, etc. 


L. eeetlaty Biber: Agent. SC H | FF, JO RDA N & CO. 


RALPH STRASCHNOW, Gen. Man. 
Telephone 4803 Cortlandt. 232-234 Greenwich Street, New York. 


STRUCTIBLE EFFECTS. 


Yellow, Green, Purple. 
COMPANY, 
ST. PAUL. 


COL CHEMICAL or, 
Ruby Red, Blue, Pink, ‘| 


WEBSTER 


Ground Glass, Opal White, 


CHEMICAL 
400 SIBLEY STREET, 


The United Electric Improvement Co. 


OFFICE AND WORKS: 19th ST. and ALLEGHENY AVENUE, 
PHILADELPHIA, PA. 


ie chats i HIGH-GRADE = 
irect an ernating Current Apparatus 
for Lighting and Transmission INCANDESCENT LAM PS 
of Power. t FOR ANY SERVICE. 


SEND FOR SAMPLES OF OUR NEW SERIES LAMPS. 


THEY CHANGE COLOR 


AND ATTRACT THE EYE. 


Money Makers for Agents and Users 
of this Advertising Device. 


TTT iT 


Description of Prismatic pices Signs (Special No. 21). Metallic Case, ¢ 
finished green, blue, white or black enamel. Double side and end glass 

Colors, green, violet, AGES red eae their combinations. Seven beats & 
of color to the minute. : 
Maximum amount of current ee see two and one-half 16 C. P. lamps. ¢ 
Any inscription desired on glas : + 


$25.00 COMPLETE. 


Bo et et it ey | 


SPECIAL No. 21. 


PRISMATIC ELECTRIC SIGN CO., Williamsport, Pa., U. S. A. 


Vili 


RHEE RECT. RivC A EN GiB ieee 
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| 

MACHINES —. ‘Speciat work 
: SPECIAL Vi _—[: SPECIAL WORK. 
s 

§ 

Sena ES 

; Finish and MADE IN|SIZES 
s Efficiency =" 
: K. W. 

< the Fighest. Bt 

S m9 

< ie a9 

< 

oe ee 

& 50 

s Rotary me 

< [ransformers i: i 

§ Calibrating a \ 

=" Generators. 

i 

< 

S LA ROCHE ALTERNATOR. 

KS I3th and NEW 

s  fudson FE AL LA ROCHE, 9 ‘vor« 

§ Streets, | 6 5 
SVEVEVEVEVEVEVEVEVEVEVES EVEVEVEVEVEVEVEVEVEVEVAVEVEVEVEVEVEVeVEVeVeVveVevVeveEVeVvevVvevey 


ABABABABABARABAEAEABABABABABABAEABABABABARARABABABABABARAEABABABABABABABAEA HABABABAR 


idaiieundeuery, 


CANNOT BURN OUT. 


Approved by Underwriters for 


220 Volts and under. 


Correspondence Solicited. 


Rew Work Office, 23 Dey Sirect, F. A. thawkins. 


.. China Sockets .. 2 


ae 


PASS & SEYMOUR, Syracuse, N. Y., U.S.A. 


/SARARARAARARARARARNS 


= 
= 
\ 


DO YOU DO PUMPING? 


"BACON 
AIR LIFT company 


100 BROADWAY, NEW YORK 
MAKES A SPECIALTY OF 


ARTESIAN WELL WATER SUPPLY 
Utilizing 
Compressed Air as 


the Motive Power 
for Pumping. 


Well Systems Designed 
and Located for Electric 
Light and Power Stations 
Cities, Towns, Factories, 
Etc. 


Suitable Pumping 
Machinery furnished 
and Erected 


and put in actual operation 
with results GUARANTEED 


Air Lift Plants remodeled 
so as to obtain an increased 
supply of water and a saving 
in fuel. 

More than 250 wells satis. 
factorilyoperated bythe Bacon 
system, ; ; 


mVEVEVEVEVEVEVEVEVEVEVEvEvVevVeveve VEVEVEVEVEVEVEVEVEVEVEVEY 
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Ice-Making. 
Westinghouse,Church,Kerr 
& Co sor REKY 


Westinghouse Mach. Oo... 


Incandescent Lamps. 
Buckeye Electfic Uo... iii 
Edison Decorative and 


XxXV 


Miniature Lamp Dept.... xxii 
T. A. Edison, Jr.,.......... —— 
Electric Appliance Oo...,.. xxii 
Ft. Wayne El. Oarp........ ii 
Genera] Elac. Co,./... ... Vv 
Geo. K. Hamblin ......... — 
Lynn Incan. Lamp Co. ... ii 


Machado & Roller. 
New York and Ohio Co.,.. 


Pelton Engineering Co.... xxv 

& xxvi 

Sawyer-Man ElectricCo.., —— 

Shelby Elec Co “ 

United Electric Improve 

POD UO) eceh ee se acs vii 
Westinghouse Heo. & Mfg. 
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Insulators and Insulating 


Materials. 
A. & J.M Anderson, .... iii 
Bibber-White Co.........i & xiv 
Delaware Hard Fibre Co... i 


Empire China Works...... xvii 


Hemingray Glass Co ..... xix 
ee aiating Saddle Staple 
.XxXvi 
me =t ow Johns Mfg O640: eS 
John Kammer Co ........ xxii 
Ward Leonard Elec. Co...., xXiii 
Mass, Chem. Co.. .....--«- i 
Mica [msulator Co ........ ii 
Eugene Munsell & Oo....... li 
Pass « Seymour .....,...-. Vili 
Peru Elec. Mfg. Oo....... t. Xvi 
Standard Paint Co ....... — 
Stand. Undergr’d CableCo. —— 
Thomas & Sons Co., R..... > 


Vulcanized Fibre Co....... ij 


Insurance, 
Liverpool & L. & G. Ins. 
OOF Bats voecehis eatscses 


Iron Buildings. 


Berlin [ron Bridge No. ... xxvii 

Wrought Iron Bridge Oo.... xxviii 
Junction Bores. 

Bossert Elec Const.Co..... —— 

Ward Leonard Elec. Co .... xxiii 


Lamp Adjusters. 
0. C. White Co 
Lamp-Coloring Compound, 
Vitro Chrome ChemicalCo. ii 
Webster Chemical Co...... vii 
Lamp Guards. 
Wm. Inglis Iron & Wire Wks. il 


Leather Preserver. 


Leather Preserver Mfg. Co. xxiv 
Lightning Arresters. 
A. & J. M. Anderson....... iii 
Electric Appliance Co...... xxii 
Goaneral Elec. Co......:.... iv 
Lumber. 
Central Mfg Co... ... ..... ii 
D. W. Phelan...........-.2. —— 
Machinery and Tools. 
W.F.& Jobo Barnes Co... xvi 
MeuW . BIBR OO) ceca cess) XdX 
Ferracute MachineCo...... ces 
Garvin Machine Co., ..... xvi 


Montgomery <« Co sbicg xii 
Pratt & Whitney Oo....... avi 
B. F Sturtevant & %o.,.... xi 


W. OC. Young Mfg. Co.... Xvi 
Magic Lanterns. 

UME Y; ISEOS Oss oc cccesiac as < Vv 
Mast Arms. 

Berlin [ron Bridge Co. xxvii 


Electric Railway Equip.Co, ii 
Measuring Apparatus, 
Bristo! Co. oc ne ae i 
Empire Instrument Co.... 
General Elec. Uo........... iv 


Chas BE. Gregory .....-...06. XxV 
Keystone Elec. Inst.Co .. xxii 
Queen < Coy... <...0cc0c8e., —— 
Weston Elecl. Inst. 0o..... xxiii 
PRIM SLIVVATE sigiat ot stinct te ca ae iii 
Mechanical Draft. 
Westinghouse.Church, Kerr 
MOO sss Bs ae wig ate oele XXXV 
Westinghouse Mach Uo... xxxv 
Mechanical Stokers. 
Westinghouse,Church Kerr 
OO: anes eto hg 
Westinghonse Mach. Co. + XXXV 
Mica. 


Mica Insulator Co.......... ii 

Eugene Munsell & Oo...... li 
Models, 

Paul Hoenack....cccsccesse ii 

Reo. Mi. Mayer: cocssceeascie 


Moto Vehicles. 


Amer cin Elec. Vehicle Co. 
Fischer Equip. Oo........... Vi 


Motor Starters. 

Zimdars & Hunt,,......... 
Name Plates. 

August Becker ...... ...... Xxxiv 
Oil Filters. 

Phoenix Autom. Filter Co. 


Paints, 
The American Pegamoid 
Oorty sees. seeleiaeinenis i 
H, W. Johns Mtg. Co wieiniatate 
Standard Paint Oo .. 
Patent Attorneys, Experts 
and Solicitors, 
Dyer, Edmonds & Dyer,... xiii 
Wm.A. Rosenbaum ....... xalii 
Edward P. Thompson..,....xxxiv 
Townsend & Decker. ...... 
Herman OC. Woltereck...... 
Pattern Letters. 
Heber Wells ....... ...--0- v 
Phosphor Bronze. 
Phosphor Bronze Smelting 
OG LU ees ne sate iees xXKiv 
Pipe Coverings. 
H, W. Johns Mfg. Co. 
Pl tinum. 
Baker & Co Vv 
OQ. F.Croselmire...... oe il 


Poles. 

Berlin lron Bridge Co .. . xxvii 

Dy Wa PHO eee scchsiiceat 
Presses, Dies, Eic, 

E. W. Blis8 Co .........+e-- 
Pumps. 

Bacon Aur Lift Co.........- viii 

Wm Qui D Yi. «cis aves 6s) ii 

Henry R. Worthington.... ii 
Rail Bonds. 

Jno. A. Roeblings Sons’Co xxxiv 


Railroad Ties. 
DW. Phelan’ ccc. csc 


Railway Matertats, 
Creaghead Engg.Co . 
Elec. Railway Equip. Co. cae ii 


see ee 
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Receptacles. 
Wm T. Pringle & Co......... — 
Reflectors. 
Am. Reflector & Ltg. Co.. xvii 
ee EPI eeiatsis ins ofa sieloeieel sis iv 
Wheeler Reflector Co...... xvii 
Refrigeration. 
Westinghouse, Church, Kerr 
& Co.. Sraisre XXXV 
Westinghouse Mach. Co. XXxXV 
Repairs. 
Cass & Aaron Co™.......... Xxiv 
Chicago Armature Co...... Xxiv 
(Cleveland Armature Works, —— 
Ohas. E. Gregory.. Ae ok RY, 
Hochoause:r & Hall. BO SOR ORs xxxvi 
t # Homer & Co. ....... — 
Miller-Knoblock Co.... ... xxv 
Pelton Engineering Co. xvv 
& xxvi 
Penna Ry. Supply Co...... xxiv 
Rheostats, 
Cutler-Bammer Mfg. Co.... xxvi 
General Elec.Co ... os iv 
Tron Clad Resistance Co. 5 es KA 
Ward Leonard El.¢o0...... xxili 


Ohio Elec. Specialty Co... xii 
Chas Wirt mete (esieiieitis iii 


Zimdars & Hunt... .....-. —— 
Roofing. ; 

Berlin [ron Bridge.Co ...... xxvii 

H.W Johns Mfg. Co....... — 

Wrought [ron Bridge Co...xxviii 
Slate. 

Monson-Burmah Slate Co..xxxiv 
Sockets. 

General Elec.Co .......... iv 

Pats & Seymour... .-......5. . Vili 
Springs. 

Wallace Barnes Co.......... xxii 


Cary Spring Co............ xii 

F, N. Manross 
Steam Loops. 

Westinghouse,Church, Kerr 
& Co 

Westinghouse Mach. Co... 
Steam Packings. 

H. W. Johns Mfg.Co ...,.. 
Steam Specialties. 

Kieley & Mueller 
Steam Turbines. 

Westinghouse Church, Kerr 


AO OO einisista a stn iais sions SEXY, 
Westinghouse Mach. Oo.. xXXVv 
Steel, 


— 


Wm. Jessops Sons Ltd..... 
Supplies, General Electrical 


A.& J. M. Anderson, . iii 
Bibber White Oo.......... i & xiv 
J. H, Bunnell & Oo,........ i 
Central Elec. Co........066. xvi 
Electric Appliance Co..... xxii 


Franklin Electric Supply 


ETOUSG). Halwa | MEccesiees xi 
General Electric Co....... iv 
Chas. E. Gregory Co..... xxv 
J. Jones & Son .....-,..008 
C S. Knowles........ xxiii 
Nowotny Elec.Co.......-.. xvii 
H T. Paiste Co. .. ii 
Partrick, Carter & Wilkins .. xXx 
Stanley & Patterson. .... i 
H. C. Roberts Electrical 

Supply Co........ ate ain is aa 
Western Electric Co.......- iia 
Western ElectricSupplyCo — 

Switchboards. 

A. &J. M, Anderson....... iii 
Genera) Elec. Co..... wat iv 
Geo. M. Mayer.,..... Jace 
Switches, 
Anchor Elec. Co..... ..i... i 
A.a&.J3J.M.Anderson. .. iii 
Crouse-Hinde Elec. Co. ... —— 
Outter Elec], & Mfg.Co.... i & ix 


Genera] Elec. Oo... ... .. iv 
Hart & Hegeman. ......... x 
Zimdars & Hunt ... ..... 

Telegraph parante 
J. H. Bunnell & Co 


Telephones. 


eeeenes i 


Allen Hussey Oo... . xvic 
Am. Bell TelephoneCo.. . xxVili 
Am. Elec. Televbh.Oo ..... x¥ix 
Central Tel & Elec.©O.... xxix 
Ericsson Telepone Co..... Xa viii 
Eureka Elec. Co..........- Xxk 
Mare vere. OOusccesies|s sonia eX EX 
E. W Jewell .... . xxiii 
Manhattan Elec. Supply Co. ease 
Vianue Flec Oo xxix 
National Automatic Tel. Co. xix, 
N Y. Telephone cvo.. XXX 
Penna. Elec 00 .........4 xxX 
Peru Ble Tel. Co... .... xvi 
Reliable Elec. Mfg. Co + xxviii 


Russel-Tomlinson Elec.Co.xxxiii 
Stanley & Patterson .. ... i 


StrombergCarlson Tel.Co . xxx 

Victor Tele. Mfg. Co ...... XxX 

Western Elec. Supply Co... —— 

Western Tel. Con. Oo......xxVili 
Transformers. 

Genera) Elec. (o.........- iv 

Chas. E. Gregory Co..... xXV 

Kuh]man Flee Co......... Vv 

Moloney Electric Co........ xvi 

Waener Blec Mfg. Co...... xiii 

Western Elec. Co.... ..:... iii 

| Trolley Cord. 

Samson Cordage Wks...... xxii 
Trolleys. 

4. &J.M. Anderson . ini 
Valves. 

The Mrane Co. ............ xxvii 

Crosby Steam Gage a 
VeIVElQO s.. cence Vv 
Varnishes. 

Sterling Varnish Co........ Xxx 
Water Motors, 

Am. Impulse Wheel Qo.... xxii 
Water Wheel Governors. 

Lombard Water Wheel] 
Governor Oo......-..... xxiii 
Water Wheels. 

American Impulse Wheel 
Oo of % Y. xxii 


Dayton Globe Iron Wks. Co. iv 


The Jas. Leffel & Co....... sii 
Pelton Water Wheel Oo.... xxvii 
S. Morgan Smith Co..,..... Xxvii 
stillwell Bierce & Smith- 

Walle Oo |... .<ss0e ene xxvii 

Wires and Cables. 
American Electrical Works, i 
Crefeld Elecl. Works......i& xiv 
Eastern Elec, Cable Oo. ... —— 
Electric Appliance Oo....... xxii 
Genera] Elec. Co... . --- iv 
Hammacher, Schlemmer 

Co i esmeeien @uaees vi 
F. RB. Harris. eae toteeeiaieisisievs jas 


India Rubber and Gutta 
Percha Ing, Mo. 
Indiana Rubber& Insulated 
WHITOUONS Yura ate scr sen cig 
Montauk Multiphase Cable 
Co XXxvi 
National Conduit & “Cable 
(QQbInBAc toner beeeerapebe a 
Nat’) India Rubber Co.. 
N. Y. Insulated Wire Co... i 
Okovite Co., Ltd., The .... i 
Phillips Insulated Wire Co xxiil 
Jno. A Roebling’sSons Co.xxxiv 
Simplex Elecl “Co 
Stand. Underg’d Oable Co.. 
Year Books, 
D. A. Heubsch... 


erst eateee 


Zine. 
Beattie Zinc Wks. Co....... —— 
J.H. Bunnell & Co........ i 


E. Phillips & Sone.........Xxxvi 


=|= 
CIRCUIT BREAKERS 


MIDGET JUNIOR TYPE. 


Are you familiar with the 
merits of our MIDGET JUN- 
IORinstrument ? It heads this 
column. We build so many 
Standard Switchboard instru- 
ments, and Alternators, and big 
Double Pole machines, that we 
have perhaps allowed this little 
fellow to shift for himself. Not 
so the engineer, however. We 
recently built a lot of special in- 
struments of this type, having 
all the merits of our Standard 
Switchboard instrument, for the 
big United Gas Improvement 
Company Building, in this city, 
and while these were going 
through our factory, another 
engineer (name unknown to us) 
specified thirty or forty for the 
new Spreckels Sugar Refinery, 
going up somewhere on the 
Pacific Coast. 

Capacity anywhere from 5 to 
25 amperes; single pole or 
double pole; direct or alternat- 
ing current. ‘Cheaper and bet- 
ter than fuses.” That’s what 
they say now—we knew it would 
be so.. Everything comes to 
him who ae while he waits. 
That’s the position occupied by 


THE CUTTER COMPANY, 


1112 Sansom St., Philadelphia, 


120 Liberty St., New York City. 


x THE ELECTRICAL ENGINEER. [Vol. XXVII. No. 561. 


HART H. & H. PUSH swittG@i 


SHOWING MECHANISM. 


If You Try It You'll Buy It. 


For Saiec byw Deaiers Ewvery ywhere. —_|— 


THE HART & HEGEMAN MFG. CO., 


216 HIGH STREET, HARTFORD, CONN. 


BEWARE OF SPURIOUS IMITATIONS , . ‘“ Roch 


i |  Glaze-Filled” 
| HIGH VOLTAGE INSULATORS 


AND 


PORCELAIN PIN COMBINED. 


Any Required Test Guaranteed 
ne matter how high. | 


Beware of imitations. 


: ~— Manufactured solely by ; 
The Kinsman Desk Lam ee ee ee 
S p. EAST LIVERPOOL, OHIO. 
The only fixture made which will properly light Pat. March 8 and 22, 1808. Sales Offices, 39 and 41 Cortlandt Street, New York 


the desk and at the same time shield the eyes. 
Send for pocket catalogue and price list. 


McLEOD, WARD & CO., 27 Thames St., New York. HICKS COMPOUND GAS ENGINE 


and... Sizes: 5 to 500 H. P. 
GEOR KINKS Machine Shop Chat SVE > 


SE eae Pad The Standard for Electric 
By ROBERT GRIMSHAW. 


Lighting or for any work 
Nearly 400 Pages and 250 Illustrations. 


requiring steady and re- 
It is not descriptive of universal or common shop usage, but shows liable power. 
special ways of doing things better, more cheaply and more rapidly 
than usually done in fifty or more leading shops in WBurope and 
America. 
THE MOST USEFUL BOOK YET ISSUED SOR THE MACHINIST. 


Sent on receipt of $2.50, by SEND FOR CIRCULAR. 


THH ELECTRICAL BENGINHER, : ‘ 
nO 120 Libesty st., New York. | HICKS GAS ENGINE CO., - DETROIT, MICH. 


HORIZONTAL AND VERTICAL. 
REGULATES WITHIN 27. 


\ 
Sd 


-s- ved 
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Acasa 


MANUFACTURERS OF THE 


THOMPSON-RYAN The only generator in the world which is provided with special 


coils for balancing armature reaction and securing perfect com- Handsome 
mutation with absolutely fixed brushes. The only engine in the Catalogues 
DYNAMO and world which is guaranteed to give perfect regulation. Engine : 


and generator built in the same shops, uniform in design and 


Furnished on 
McEWEN ENGINE construction, and perfectly adapted to work together as a single 


unit. Application. 


THE STURTEVANT 
Generating Sets 


Horizontal or 

Upright ... ENGINES. 

. Sizes up to 75 K. W. Send for Bulletin G. 
Seven Types... Thirty-six Sizes. 


— 


B. F. Sturtevant Co., 


BOSTON, MASS., U. S.A. 
WAREROOMS: Boston, 34 Oliver St. New York, 


—— pa 131 Liberty St. Philadelphia, 185 No. Third St. Chi- 


cago, 16 So. Canal St. London, England, 75 Queen Vic- 
toria St. 


~The Franklin Electric Supply House. 


H. P. FEISTER, Proprietor, 
506-508 Cuthbert St., PHILADELPHIA. 


Wholesalers and Jobbers in 


: High Grade Electrical Goods and 


Manufacturers’ Selling Agents. 


Our Facilities and Equipment are unsurpassed 
for the handling of goods in large volume. 
Our Prices, like our Goods, are guaranteed 
right. 


Circulars and Catalogues upon request. 
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DIRECT COUPLED SETS. 


Central Valve Engines. 


For full particulars, write 


M. C. BULLOCK Mec. Co., 


1183 W. Lake St., CHICAGO. 


Armington & Sims Gompany, 


PROVIDENCE, R. I. 


High Grade Steam Engines to meet the requirements of any service. Write for Catalogue. 
MOTOR-STARTERS 
S SPEED-REGULATORS 
FIELD-RHEOSTATS 
Jet De 
Ornamental Descriptive 
Durable Circulars 
Compact and f 
: a + Mio 
Fire-proof Prices on FREE EXHAUST, DURABLE 
Reliable. Application EASILY CLEANED. H 
a Ped Bead 


MANUFACTURED BY 


TLE STRATTON 
9) SEPARATOR 


DELIVERS DRY STEAM 
TO YOUR ENGINE. A 


at MFG.CO, "ee 


Bn nUBE 14-IG CHURCH ST. NEW YORK. 


OHIO ELECTRIC SPECIALTY MFG. 60., 


TROY. O., U.S. A. 


CARY SPRING WORKS, 


240 and 242 West 29th St.,; 
New York City. 


\ Manufacturers of é —_ . 
|} WIRE and SPRINGS Ga 


of all kinds. 


4+0+0+0+0+0+0+0+0+6+0+0+0+0+0+0+0+0+0+0+ 


TOOLS FOR FINE OR ROUGH WORK 


Tools that are common and Tools that are rare, costly and 
cheap Tools, and every other kind of Tool used ia any 
trade you will find described and illustrated 
| wTOOL in MONTGOMERY’S TOOL CATA- 
4 CATALOGUE LOGUE FOR 1898. A handsome book 
4 containing 510 pages and copious index. 
Pocket size 6%4x4%4 inches, with rounded 
edges and stitched covers. Every work-_ 
shop and factory in the country should 
have one. Sent by mail for 25 cents by 


MONTGOMERY & CO., | 
}105.FULTON STREET, - - - NEW YORK. 


For Heads of 3 Feet to 2000 Feet. 


Especially adapted to all kinds of 


ELECTRIC POWER a-¢ LIGHTING PLANTS 


Recent tests at Holyoke enable us to guarantee: 
The largest Power ever obtained from a. wheel of the same dimen- | 
sions. The highest speed ever obtained for the samé power. The “| > - 
highest mean efficiency when running from half to full gate. 

We guarantee also: A runner of the greatest possible strength. 
A gate unequaled in quickness-and..ease-of-opening and closing. = 


* State your Head and send for pamphlet. 


IAMES LEFFEL & CO., Springfield, Ohio, U.S. A. 


Qyomaonetns@ 
oy) New 


(OD 9A VINOLL WO. 
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The steady and increasing favor in which any article is received is the 
best evidence of its merit. This has been the history of our engine during 
the fifteen years of its existence, and our engines have been our best adver- 
tisements. The highest quality of materials and workmanship are used’ in 
their construction, They cost less for maintenance, are economical and 
reliable, embody all modern improvements, and for these reasons deserve 
and command higher prices than others. 


THESBALL ENGINE CO., 


Chicago Office: / 
1526 Monadnock Block. Erie, Pa, 


McINTOSH, SEYMOUR & CO., 


AUBURN, N. Y. 


HORIZONTAL TANDEM GRIDIRON VALVE ENGINB ARRANGED FOR DIRECT-DRIVEN GENERATOR. 


ALL TYPES AND SIZES... 


High grade Gridiron Four-Valve Engines, with separate steam and exhaust eccentrics, 
and Positive Valve Gear. Economy, Durability and Close Regulation. 


Heavy Engines for Railway or Mill Work a ‘Specialty. 


NEW YORK, SAN FRANCISCO, BOSTON, 
McINTOSH, SEYMOUR & CO., Cc, C. MOORE & CO., | J. A. GRANT & CO., 
1011 Havemeyer Building. 32 First Street. 8 Oliver Street. 

I uropean Representative, R. W. BLACKWELL, 39 Victoria Street, Westminster, London, Ss. W. 


“To the Rear.” 


Though this is not a proper command for Amer- 
_icans in war, it is mecessary in selecting a 
switchboard. 

A board may look very well on the front, but 
be so confused on the back as to be absolutely 
dangerous. 

The illustration shows the type of clean cut, 
open work which we have adopted in all our work. 

Send us your specifications. 


WAGNER ELECTRIC MFG. CO., 


SET ODy Em lar nOUIS, U. Sah. 


Theatre pera aC. ‘and d. c.; power boards, a. c. and‘d. c.; lighting boards, 
street railway boards. 
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EAHAUST FA 


FOR ALL CIRCUITS, see ALTERNATING. 
i A 


MT 


TT 
Hi 


ie 
For Theatres, 
Hospitals, 
Public Buildings 
and All places 
Where perfect 
ventilation is 


most desirable. 


All Fans directly 
connected to [lotors. 


DIEHL. MANUFACTU 


| 38: 563 Broadway, NEW YOR 
128-132 Essex St., BOSTON. 
192-194 Van Buren St., CHICAGO, 


SHOW ROOMS. | 


i 


— 
SS 
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NS, 


Equipped 
with 
Fireproof 


Speed Regulators 
of the 


Most Improved 
Type. 


Catalogue sent 
Upon Application. 


RING COMPANY, 


Main Office and Factory: 


ELIZABETHPORT, N. J. 


B. WW. CO. 


STANDARD STREET FIXTCRES. 


Shee Fixtures are furnished complete 

as shown in cut, with 4-foot goose 
neck of 34 pipe, standard 16 inch hood and 
14% inch deflector of heavy tin and of ap- 
proved pattern. All castings of Malleable 


Iron. 


Fixture No. 1 is furnished with porce- 


lain insulators bolted to the fitting. A good 


ON strong fixture. 


PRICES ON APPLICATION. JOBBERS SUPPLIED. 


BIBBER-WHITE COMPANY, 


. .. Manufacturers, 49 FEDERAL STREET, BOSTON: 


ee pm 
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EDDY DIRECT CONNECTED GENERATOR. 


TYPE CG. D.C. 


Small Generators for Direct-Connection to Engines. 


The type G frame as used for our smaller standard generators 
has also been adopted for direct connection to engines as 
shown in the illustration. The octagonal frame is used and 
supported from the engine bed by lugs on its side. 


“aay a 
Pe | 
t od * a 
e) es, 
ho | Ni y 
3 
a }i 4 
Sse 


CEN 
KON OO 


XS 


WINDSOR, CONN. 


Ooo 


DIRECT CURRENT 


& GENERATORS 
asd MOTORS 


: Of HIGHEST ATTAINABLE EFFICIENCY... 
SALES OFFICES: For LIGHTING and POWER TRANSMISSION 


BOSTON: 19 High St. : 
PHILADELPHIA: 45 North 7th St. THE Cs C ELECTRIC CO. 


ST. LOUIS: 211 Lucas Ave. 


ALL... 
THE MOST 
MODERN 


3 
TYPES | 
: 


910-9 10--0+0-$-0-o-0-> 


LOUISVILLE: Columbus Building. Office, 143 Liberty St., NEW YORK Works, GARWOOD, N. J. 
BALTIMORE: 22 Light St. 


Westminster, S. W. 


COLUMBIA CARBONS © Enclosed 


As COLUMBIA is the Gem of the Ocean, 
a so is the COLUMBIA the Gem of 


ENCLOSED ARC CARBONS. 


. MANUPACTURED BY————-slatetiliitedietinte@s _ 


LONDON, ENG.: 47 Victoria St., WRITE FOR NEW BULLETINS 


625 Highland Avenue, 
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Oo, an PI LF IE ld IES GOR GER BENS 


of Electrical Material to have our 


1,e want Buyers : NEW CATALOGUE. wststet 


t’s concise; it’s complete; it’s a 


convenient catalogue to order by 


and we are a convenient house to. order from, as we are central, we have the goods and 
we ship quick. We shall be pleased to send this catalogue to any one engaged in the 
Electrical Business. 2% Send card or letterhead for a copy. 


GEO. A. MCKINLOCK, PRESIDENT. ; Central Electric Company. 


5 N 
CONS Ree ee ae So 264-266-268:270 Fifth Avene, aaaance —; 


3 ET) er ee 


Peru Electric Mfg. Co., 


Peru, Indiana, 


o MW TRANSFORMER 


HIGHEST EFFICIENCY. 
SMALLEST CORE LOSS. 
CLOSEST REGULATION. 
PERFECT VENTILATION. 
GUARANTEED against 
Burn-out for TWO YEARS. 


Send for particulars to 


MOLONEY ELECTRIC L : 


2d and Vine Sts., 
ST. LOUIS, U. S.A 


Manufacturers of 


Porcelain Sundries of every description. 


Main and Branch Cutouts, Porcelain Knobs, 
Cleats, Tubes, Rosettes, Switches, Wall 
Receptacles, Motor Cutouts, etc., etc. 


BATTERIES OF OUR SUPERIOR MAKE: 


LACLEDE 48> HERCULES. 


We take orders for PORCELAIN SPECIALTIES in Quantities. 
WRITE FOR CIRCULAR. 


\ SS = 
on NT a 
TAL 7 Your Work 2%, 
=~ If you are dissatisfied > Ms 
with your situation, your sal-. 
hances of comptete 
success, write to The Laternational 
Correspondence Schools, Scranton, Pa., 
and learn how others so situated are getting 


An Education by Mail} 


Students in the courses of Mechanical or Elec- 
trical Engineering, Architecture, or any of 
the Civil Engineering Courses are 
soon qualified for salaried draft- 
ing room positions. Write au 

for pamphlets. : 
The International 


BARNES’ UPRIGHT DRILLS. 


SEND FOR CATALOGUE 
AND PRICES. 


Complete line ranging from our New 
Friction Disk Drill, for light work to 
42-Inch Back-Geared. Self-Feed Drill. 


Our lathes are furnished with Steam 
or foot power. Elegant in Design. Su- 
m... Pperior workmanship. Strong and prac- 
Se tical. 


W. F. & JNO. BARNES CO., "iostesr Se |e 


VERTICAL : deat a : a, 
ay —#> <a+ Horizontal Adjustable Multi-Spindle pie; EEaC Tic En 


Se Drilling Machines ®xmeses 
oe ae 
acts oii A full line of Machinery for manufacturing Bicyclas, Guns 
sh Qt and Sewing Machines. Gear Cutting and Shaft Drilling WwW. Cc. SReUnE S Mrc-. Go : 
pan Hires given Special Attention. . 4 a es UN AND. TERS OF 
_Sigetaos Fa-SPNDLES. AR S 


= 10 cep SPIN Nagi) Ask for CATALOGIIE B. 


TELEGRAPH ADDRESS WoORCESTE R, 


THE PRATT & WHITNEY CO.., | paaiieeaial | ma Maes 


CODE USED. 


HARTFORD, GONN., U.S.A. 
EUROPEAN AGENCIES: 


NEW YORK, BOSTON, CHICAGO, SeLic, SONNENTHAL & Co., London. | E,SONNENTHAL, Jr. Berlin. 
123 Liberty Street. 144 Pearl Street. 42 So. Chinter Street. . W, PEABODY & Co,, Paris. JOSEF SCHVARCZ, Budapest. 


_ 
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THE PARAGON 
a ae oe ee 


Where it is desired to 
concentrate a very power- 
ful light in a small space 


nothing can excel our 
‘Deep Cone” Reflector. 
Especially valuable in 


show windows, over work 
benches, etc. ; 

Lined with mirror plate 
glass—Pure metallic silver, 
it increases the light twelve 
to fifteen times. 


Send for Catalogue. 


AMERICAN REFLECTOR & LIG. 00. 


~~ GUT-OUTS, 
INSULATORS, 
SWITCH BASES, 
LAMP FITTINGS, Etc. 


EC ae AL 


It is admitted by parties who have had occasion to substitute this ware 
for that of others, that this ware is the most tough and of the best finish ; 
confirming the claim that it is of undoubted superiority. 


EMPIRE CHINA WORKS. 


THE 


HORN & BRANNEN MEG. CO.) 


Gas and 
Electric Light 
Fixtures. 


Manufactory and Salesrooms: 


427, 429, 431, 433 
North Broad St., 


PHILADELPHIA. 


MHE VE DEGT RICALT ENGINEER: 
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WE MEM NOT xc, 


enter into elaborate de- 
tails regarding the work- 
manship and materials 
which have made 
WHEELER RE- 
FLECTORS so success- 
ful, but simply say both 
are the best that can be 
procured. 

Besides the increased 
brilliancy accruing from 
their use the economy of 
of this mode of lighting 
cannot be overestimated, 
inasmuch as you secure every atom of light, and can concen- 
trate it in one spot or spread it if you so desire. We manufac- 
ture reflectors for every purpose, and, having constantly on hand 
a full stock, can ship promptly. 

Our catalogue is replete with illustrations and descriptive 
matter pertaining to our various styles. 


WHEELER REFLECTOR CO., - 
Long Burning Enclosed 


ARC LAMPS 


POSSESS MANY ADVANTAGES 
OVER LAIIPS OF OTHER MAKES. 


Boston, Mass. 


BOSTON, Mass., Jas. L. Russell, 195 Summer St. 
ST. PAUL, Minn., A. Wilford Zahm, Manhattan Bldg 
LOUISVILLE, Ky., L. D. Carter, 235 Fifth St. 
ATLANTA, Ga., G. H. Wade, 708 Gould Bldg. 
CHICAGO, III., Foster & Louis, 1000 Fisher Bldg. 


Our Catalogue will interest you. 


THE NOWOTNY ELECTRIC CO., 
Sree: 210, 212 LAWRENCE ST., CINCINNATI. OHIO. 
AMERICAN BALL ENGINES 
2 AND ELECTRIC MOTORS 
AND GENERATORS, 


3 Both Belted and Direct Connected. 


_ AMERICAN ENGINE CO., 


32 RARITAN AVE., 


BOUND BROOK, N.J. 
NEW YORK OFFICE, 95" Liberty Street. 


SEMI-DRY BATTERY 
“Shipped Set Up” 
ZORTABLE = 
SEALED @ OPEN- 
CIRCUIT 


8 CELL OF 
GUAR - 


ANTEED 
STRENGTH AND LIFE 


FOR GAS ENGINES 
GASOLINE LAUNCHES=SLOT 
“MACHINES=MARINE AND 

PORTABLE USE. 


THE ELECTRIC GAS LIGHTING CO. 


ieee SAMSON Gee SAMSON Gas 


N° 2-BATTERY 
“Shipped Set Up 
THE STRONGEST & LONGEST: 
LIVED ==> OPEN - 
CIRCUIT BATTERY 
EVERCON-G STRUCTED 


FOR TELEPHONES =GAS~— 
LIGHTING = BELLS AND ALL 
HEAVY INTERMITTENT 

WORK. 


ALL 
JOBBERS 


\ 


192 DEVONSHIRE ST. BOSTON 
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News of New Things: 


The Campbell Surface—Contact—Closed—Conduit System. 


9090 © 06B 00 G00 G00 G or Gor Gor G00 Gor Gor Gor Goro QorGor Gor Ger Serer Ger@ore 
26020 00 G00 G01 Gor Gor Gor Ger er Ger Gor Gee Gor See See Ger Ger Per @erGorGer@e 


Its Points of Merit: 


A water-proof, dust-proof conduit resting on top of the ties. 

One free-running trolley to each car. 

Low cost of installation; low cost of maintenance; ease of access for re- 
pairs that are few and far between. 

Perfect service under all fair conditions and better service than at present 
under worst conditions. 

Extreme simplicity in construction. 


$O 22 @ or Bor Ger Ger Gor Gee Gor Sor Gor Ger Goe Gor Gor Gor Gor Gor Gor Gor Gor Gee GurGe 
9000 Ooo Gee eo Gor Gee @ee er Ger Goo Gee Ger Ooo Gor Geo @or Ger Gor Gee Gor ores 


Points of Superiority: 


Absolutely no magnetic switches to get out of order and cause trouble. 

No magnets or delicate apparatus buried in the ground in vaults and re- 
quiring constant attention and inspection. 

All necessary inspection done at car house. ; 

Absolutely perfect contact by trolley at all times, no “make and break,” 
no depending on the perfect working of innumerable separate switches for 
even the most ordinary service—in this most important point of perfect 
transmission of the current from a buried conductor to motor on car 
the Campbell System excels all others. This one fact is worth a ton of 
talk. The magnetic-switch systems are necessarily complex and costly—the 
‘Campbell System is at the other extreme—simple and inexpensive. Magnetic- 


switch systems are too delicate in construction to stand continued hard 


service—the Campbell System is solid, heavy and substantial. 

This is enough talk—call on or write us and we will furnish you positive 
facts substantiating all our claims. 

Working model on exhibition at our New York office— —large in- 
stallation under way—foreign and American contracts under 
consideration. 


£009 B 1099 G 09 O19 O19 O 10 G09 0G 09 G1 O10 Oe O10 Gor or Ore Oo Gee Wer Qo Qure> 
O99 O00 B02 Bo Bor Goo Goo G or Or Gover Gor Wor eos ee Gor Oe QerGorGesGorGe 


No. 455 CAMPBELL ELECTRIC TOWANDA, 


Greenwich Street, 


pao TRACTION COMPANY, =P. 
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GREEN'S ‘iinet wase F We BLISS CO, 
_— ECONOMIZER 


SPECIALLY ADAPTED FOR 


Electric Light and Power Plants 


43 ADAMS ST., BROOKLYN, N. Y. 


BRANCHES: 
WESTERN OFFICE: 96 W. Washington St., Chicago, Illinois. 
EUROPEAN OFFICE: 12 Ave. de la Grande Armée, Paris, France. 
LONDON AGENCY: The Projectile Co., Ltd., New Road, Wandsworth 
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BERLIN N Road, S. W. i 
VIENNA se SCHUCHARDT & SCHUTTE. 
COLOGNE, U5 J 


ovr THE STILES & PARKER PRESS CO. 


DESIGNERS AND BUILDERS OF 


ARMATURE DISC TOOLS. 


Correspondence Solicited. Estimates Cheerfully Furnished. 
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Trenrarainithy 


Estimates given for 
COMPLETE ECONOMIZER PLANTS, 
With the different systems of DRAFT. 
SEND FOR ESTIMATES AND SPECIFICATIONS. 


THE FUEL EGONOMIZER CO., 


Offices : 
MATTEAWAN, Head Office. OF 
NEW YORK, 74 Cortlandt Street. 
BOSTON, 53 State Street. 


“BLISS” No. 105% CIRCULAR SHEAR 
OUSIDE CuULS: 

This shear is designed for cutting the outside or inside of armature 
discs and other rings. The angular position of the lower cutter permits 
of making as clean a cut on the inside as on the outside of the disc. It is 
very carefully built throughout so as to meet the demand for a tool of 
greater accuracy and strength than the ordinary cheaply built shears in the 
‘market. Write for particulars. 


PRESSES, DIES, SHEARS, ETC. 


FOR HIGH POTENTIAL POWER 
TRANSMISSION USE “PROVO TYPE” 
HIGH POTENTIAL INSULATOR, 


This Insulator was designed by V. G. 
Converse, E.E., for the Telluride Power 
Transmission Company of Provo, Utah. 
It has been in .successful operation for 
more than a year at Mercur, Colorado, 
carrying a current of 40,000 volts. 
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Maautactured and Guaranteed by 


HEMINGRAY GLASS CO. 


COVINGTON, KY. 


Manufacturers of Glass Insulators for all purposes. 5% inches high; 7 inches wide 
9 . 
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To Close Out Balance of Old Type Lamps we offer 


200 Manhattan D. C. Lamps at $12.50 per Lamp. 
50 Manhattan Junior Lamps (3 amperes) $11.00. 


(NOW SOLD AS JANDUS.) 
B U T If You Want the Best A. C. and D. C. Enclosed Arcs on the market, use the 


New Type Manhattan. 


PHOTOITNGHANG Levre, — Manthattan General Construction Co., 


11 Broadway, New York. 
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A NEW FAN MOTOR & 
PEERLESS 


er It’s a beauty and guaranteed twenty per cent, more efficient than any 
"5 on the market. Think of a 12-inch fan running 1850 revolutions per 
ile minute with only 35 watts. 
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PRICE IS RIGHT ALSO AGENCIES WANTED 


The Warren Electric and Specialty Co. 
WARREN, OHIO 


Manufacturers of ( INCANDESCENT LAMPS 


PEERLESS ~_ FAN MOTORS 
| TRANSFORMERS 
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| THE MOST POWERFUL#6re 
+} 
+ OPEN CIRGUIT CELL 's THE 
3 PeviehisON PRIMARY CELL N°] 
: = 
4 MrBrey 
4 Srtnir 
i E. M. F. 
2.45 Volts. 
; Capacity: 
{PULL SIZE sae clase 
ours. 
i OF CELL 
at PPP 
fe 
: i Positive 
tl ere Element: 
3 Zinc Self- 
Negative Amalga- 
1 Element: mating. 
. ai ag No Local 
i. os Action. 
; No No 
“¢| Carbon. Creeping 
| Sate 
4 
. P['HIS CELL IS THE RESULT OF SEVERAL YEARSOF CONSTANT EXPERIMENT AND 
. IS GUARANTEED BY THE MANUFACTURERS TO BE THE MOST POWERFUL AND 
7 | ECONOMICAL FOR ALL OPEN CIRCUIT AND SEMI-CLOSED CIRCUIT WORK, SUCH AS 


TELEPHONES, BELLS, ANNUNCIATORS, BURGLAR ALARMS, PHYSICIANS’ OUTFITS, 
DENTISTS’ LAMPS, ETC., ETC. 


MADE BY 


HARRISON BROS. & CoO., Incorporated, FPPHIL ADELPHIA. 
FOR PRICES AND FULL INFORMATION, ADDRESS 


+ THERMO ELECTRIC CO,, ses Times Building, New York, 
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TAKE METROPOLITAN TRANS ANYMKHERE ON THE LOOP. 
Tane Van BUREN.BLECTRIC CARS ANX-WHERE ON VAN BUREN St. 


Map Showing ELECTRIC APPLIANCE COMPANY’S New Location 
92 & 94 West Van Buren St., Chicago. 


BECAUSE our GUARANTEE OF 
PERFECTION for the 


“NEW RIVAL” 


»~ Is always lived up to to the 
4 letter, there is no risk taken 
in ordering trial lot to prac- 
tically prove its-great merit. 


Get our LOW PRICES. 
JOHN KAMMER COMPANY, 
176-178 Indiana St., CHICAGO, U. S. A. 


TRADE MARK. 


OUR 


CROWN BRUSH. 


Made flexible end-ways 
side-ways or stiff. send 
for samples and price hist 
and compare with other 
makes, 


CROWN WOVEN WIRE BRUSH CO., + SALEM, MASS. 


oO OF EVERY DESCPIPTION- FLAT on ROUND WIRE <2: 
dj. STEEL 08 BRASS: A COMPLETE ASSORTMENT oF HIGH GRADE 


COLD ROLLED STEEL 


KEPT IN STOCK, .003 T0 .049 IN THICKNESS- 


e a. 
RINGS ENAMELED OR PLATED: TEMPERING DONE AT SHORT NOTICE “xe 
FRBOON STEEL MADE TO ORDER —«G— SEND SAMPLES & WRITE FOR alge 
ol. CONN, 
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Water 
Wheels 


AND 


Motors 


ScRANTON, Pa., Sept. 24, 1898. 
AMERICAN IMPULSE WHEEL CoO., 


New York, 
Dear Sirs: We are pleased to say that the wheels that we have installed of 


your make have given such good results that we would not think of trying any 
other make. They do all that you claim and more too. 


Yours very truly, 
SCRANTON Supply AND MACHINERY Co. 


AMERICAN IMPULSE WHEEL CO., 
120 Liberty Street, NEW YORK. 


ELECTRICAL 
COMPANY 


PHILADELPHIA. 


Martens 
SWITCH-BOARD AND 

PORTABLE INSTRUMENTS 

- POLARITY INDICATORS 

ca ~ : GROUND DETECTORS. 


KEYSTONE 
INSTRUMENT 


901 MONTGOMERY AVE ¥ 


NEW YORK 
1S CORTLANDT ST 


CHICAGO 


WE. FURNISH REGULARLY, 


Over 6,000 different types of Minia- 
ture, Candelabra and Decorative lamps, 
exclusive of special designs. 

Catalogue No. 9044 describes these 
lamps and also Miniature Receptacles 
and Sockets; 3 


IF YOU WANT X-RAY TUBES 
we can-furnish the best. They are de- 
scribed in Catalogue No. go50. 


EpIsON DECORATIVE & MINIAFURE 
Lamp Dept.,, 
(General Electric Co.) Harrison, N. J. 


In writing advertisers, mention of The Electrical 
Engineer will be esteemed a favor. 


GET OUR NEW CATALOGUE. 


_—_—_——— = ei.2 a 
BOSTON AGENTS: 


F. A. Houdlette & Son, 
138 Tlilk Street. 


WILL LAST FOREVER. 
EASILY ACCESSIBLE. 


THE MICHIGAN PIPE Co.. 


298 N. Madison St., BAY CITY, MICH. 


REOSOTED WOOD CONDUITS 


FOR UNDERGROUND WIRES. 


DO NOT GATHER MOISTURE. 
DO NOT SCRATCH CABLES, 


A National Rider never changes 
his mount — National Cycle 
Mfg. Co., Bay City, Mich. 
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Electroplating the Hulls of Vessels. 


pa ER a series of professional and critical tests covering a 

period of nearly four years on the efficacy of the system 
of copper plating the hulls of vessels invented by Mr. Thomas 
S. Crane, a favorable report has finally been rendered to the U. 
S. Government by Naval Constructors Bowles and Rock, U. 
S. N; 

The craft which has been under test is the tug “Assistance,” 
shown herewith, an ocean-going boat. She was electroplated 
and launched on Feb. 22, 1895. The work was done on a marine 
railway in Jersey City. A few days ago the “Assistance” was 
hauled out of the water on a dock opposite the Norfolk Navy 


| 


Tae 


The Electrical Engineer. 


FEBRUARY 2, 1899. 


No. 561 


lustrated in the public prints in The Electrical Engineer of Nov. 
I, 1893, and is substantially as follows: 

It consists primarily in the use of flexible shallow, box-shaped 
baths, open at one side. Each bath contains a copper electrode 
and the plating solution, the bath being made water-tight by 
suitable flexible packing at the edges. Several of these baths 
are used in.the plating of the vessel when in dry dock or upon 
the stocks, the cleaning of the hull at any one time being only 
necessary in the places where the baths are to be applied. The 
baths, which are made flexible in order to follow the curvature 
of the vessel, are readily supported against its side, on its bot- 
tom and along its keel and in other difficult situations, by com- 
paratively simple means, such as tension ropes, screw shores or 
by magnets attached to the frame of the bath. The vessel is 
made the negative pole by connection with an electric generator; 
the plating bath furnishes the positive electrode, and the plat- 
ing of the entire hull is readily accomplished by shifting the 
baths from the plated to the unplated sections, and slightly over- 
lapping upon the sections already placed so as to form a con- 
tinuous coating. 


STEAMER ASSISTANCE, SHOWING ELECTROPLATED HULL. 


Yard. At the latter place she was subjected to a critical examina- 
tion. The vessel’s bottom was found to be absolutely free from 
barnacles or marine growth of any kind. For the year just past 
she has been towing in the lower waters of the Chesapeake, and, 


_ while other tug boats made it a practice to haul out to clean 
_ bottom every four weeks the “Assistance” remained constantly at 


work. She early gained the reputation of being the fastest tug 


in and about Norfolk. 


The reports made on the “Assistance” go into minute details. In 
addition to the examination of the naval officers, reports were 
made by Mr. A. A. Knudson, electrical engineer, and Prof. W. 
J. Comly, the electrical chemist. Both Mr. Knudson and Prof. 
Comly are enthusiastic over the showing, and extracts of the 
former’s report are given below. 

The method adopted by Mr. Crane was first described and il- 


It has been found that a current rate of 74% amperes per square 
foot and a difference of potential of 1%4 volts are sufficient to de- 
posit a perfectly uniform, smooth and adherent coating to the 
metallic surface of the vessel. In order that the density of the 
solution may be kept uniform during the plating process, circu- 
lation is effected by permitting the solution to flow into the 
bottom and out near the top of the bath. 

To illustrate the practicability of the method, let us take a ship 
of ordinary size as an example. A vessel 400 feet long, drawing 
20 feet of water, has about 24,000 square feet of surface below the 
water line. Assuming that one-half of this surface is plated 
at one time, the current required at 7%4 amperes per square foot 
would aggregate 90,000 amperes, which would be furnished by 
several dynamos if desired, and the power required to deposit 
the copper would be equivalent to about 185 h. p. A single de- 
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posit of suitable thickness can be made in less than three days, 
and the whole bottom of the ship can thus be plated in eight 
or nine days, using about 55,500 pounds of copper, which, at 11 
cents per pound, would cost $6,105. 

The system which has been developed of late years by the 
National Ship Plating Co., with offices at 253 Broadway, New 
York, is fully protected by patents in all the principal countries 
in the world, and embraces the following features: 1. Special 
burnishing appliances whereby the entire surface of a vessel can 
be quickly prepared for the application of the electrolyte. 2. 
Large sectional and collapsible baths capable of being built up 
to enclose any desired area of the vessel’s surface. 3. A system 
for producing a uniform distribution of the electrolyte, and a 
continuous movement of the same over the treated surface. 
4. An electric tramway in connection with the vessel, whereby 
a complete electrical distribution of the circuit is provided, so 
as to utilize the full potentiality of the current and assure rapid 
work. 5. Devices for healing any irregularities of the plated 
surface and polishing the same. 

The tests referred to above, and which have, it is said, im- 
pressed the Government authorities favorably, were conducted 
by the well-known electrical engineer, A. A. Knudson, and the 
electrical chemist, W. J. Comly, both of New York City, and we 
quote the following from the former’s report: 

“Referring first to the voltmeter tests. These were made to 
determine the difference of potential, if any, between the copper 
coating and the iron hull, so as to ascertain what evidence of 
galvanic action there was present, between the copper and iron 
of the vessel that would indicate electrolysis. In noting the 
readings of these tests, ranging from 1-10 of a volt at the stern 
to % towards the bow, sufficient is here shown to cause corro- 
sive action between the two metals, especially if favored by a 
competent electrolyte, such as salt water; a small fraction of a 
volt only being required under such conditions to produce this 
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METHOD OF ELECTROPLATING A SHIP’S HULL. 


effect, as has been shown in other similar cases. The iron was 
positive to the copper in all of the tests that were made. 

“One feature of this method of plating has greatly impressed 
itself upon my mind during the examination of this boat. I re- 
fer to the excellent condition of the surface of the copper plat- 
ing. I am told by those who have been connected with this 
boat since she was plated four years ago, that her bottom has 
not been cleaned during that time. With the exception of two 
places, on and near iron patches where barnacles to a small 
extent have collected, the entire balance of the bottom is free 
and clean from any sea growth of barnacles or anything else 
pertaining to the sea. 

“The rubbing of one’s hand over the surface immediately after 
she was out of the water showed the bottom to be covered with 
a thin film of a slippery substance, which was probably gath- 
ered from the salt water. 

“In comparing this method of protecting an iron or steel ves- 
sel by copper, with that now somewhat in vogue, viz., first 
sheathing the vessel with wood, and afterwards with copper in 
sheets, I consider this method by electroplating a substantial 
improvement for the following reasons: 

“Ist. The large number of perforations in the hull neces- 
sary for bolts to secure the wood sheathing, would weaken it 
to some extent, while in the copper-plated method, there being 
no bolt holes necessary, the effect would be to strengthen the 
hull rather than otherwise. 

“2d. The copper sheathing placed over the wood in such 
close position to the iron or steel would, in my opinion, cause 
electrolysis as soon as the copper was opened or scraped off, 
through abrasions, or other causes, admitting salt water to the 
space between the iron and copper. 

“3. In such contingency, which is certain to prevail on most 
any vessel so treated, the extent of such corrosive effect could 
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not be seen, even after the vessel was docked, since the iron is 
completely covered by the wooden sheathing, while a copper- 
plated bottom is entirely exposed, and any evidence of electro- 
lysis can at once be seen and corrected. 

“ath. A copper-plated vessel has, therefore, the following ad- 
vantages over the sheathed and coppered: full strength of hull, 
smaller bulk, lighter weight, less original cost of applying the 
copper, less cost of maintaining and repair. 

“As a result, therefore, of my investigation, I have the honor 
to report to you my conclusions: Ist, I have discovered so far 
nothing about this boat that could be considered as a serious 
defect or objection to this method of copper plating the bottom 
of an iron or steel vessel that cannot be easily overcome, and I 
believe this invention, when intelligently applied and watched 
with ordinary care, will have a very important future, particu- 
larly so if applied to the warships of our navy. The enormous 
cost of docking ships for the purpose of cleaning bottoms, as 
well as the great disadvantage when foul, are too well known io 
need any mention of in this report. ‘ 

“In conclusion, permit me to suggest that not less than one- 
sixteenth of an inch of copper plating should be allowed to he 
placed on the bottom of a vessel, be she large or small. If this 
is well put on and not abused afterward, I believe a vessel 
would be practically secure against any corrosive effect due to 
electrolysis.” 

It may be of interest to state that experience shows that three 
months’ service in water reduces the speed of a vessel fully 28 
percent. The cruiser “Philadelphia,” after a stay of nine months 
at Honolulu, had her speed reduced from nineteen knots to six 
knots. It is claimed that as much as $20,000 is yearly expended 
by various ships in the trans-Atlantic trade as the result of over- 
coming the added friction caused by fouling. To dock one of 
the big ships of several well-known lines only twice a year, at 
$7,500, would bring the total loss per craft up to $35,000 as a 
yearly penalty for unprotected bottoms. It is a well-known fact 
that the frictional contact of water against copper is 5% per cent. 
less than against iron. A painted surface can never be made as 
smooth as a burnished copper surface. An iron vessel with a 
speed of twenty knots per hour, if coated with copper, will have, 
it is calculated, a speed of twenty-one knots per hour. 

The Board of Directors of the company, which has a capital 
stock of $1,500,000, consists of the following gentlemen: James 
H. George, president; Richard Grant, treasurer; W. J. Conkling, 
I. M. Williams, William Paul, Jr, W. W. Jacobus, C. M. 
Wicker; Charles H. George, secretary. 


A New Method of Manufacturing Graphite 
Articles. ; : 
[3 general practice, when it has been desired to make an ar- 


ticle consisting essentially of graphite, such as motor 


brushes, carpenters’ pencils, crayons, crucibles, etc., it has been 
the custom to first prepare the graphite and the binding material 
and then to mold or otherwise form the articles from such ma- 
terials into the desired shape. 


By the present method, the invention of Mr. E. G. Acheson, 


of Buffalo, the various raw materials are taken in suitable pro- 
portions necessary to produce the intended result and are then 
moulded under pressure into the shape of the article to be made. 
A greater or less portion of the materials are then converted 
into graphite, while the moulded shape is retained. For ex- 
ample, amorphous carbon in the form of coke, charcoal, or lamp- 
black, is granulated to the desired degree of fineness and is 
mixed with some substance capable of combining with carbon, 


or an oxide capable of being reduced by carbon. An appropriate 


binding material is then added and the form intended is then 
given to the mixture. The article is then subjected to a tempera- 
ture sufficiently high and under such conditions as to cause more 
or less of the carbon to be converted into graphite. The process 
may be varied by combining the amorphous carbon in a granu- 
lated or powdered form, with a metallic salt, as sulphate of iron, 
or an oxid of an element, as peroxide of iron, dioxide of sili- 
con, or one of the elements in a state of fine subdivision, as iron 
filings. These materials may be mixed with the amorphous car- 
bon, either dry or in the form of a solution of the salts or oxids, 
and when they are mixed thoroughly they are moistened with 
water, which may have a little sugar, molasses, tar, pitch, or any 
other suitable binding material in solution, so as to form a paste 
that can be readily formed into the desired shape of the article 
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to be produced. This shape is then placed in an electric furnace 
and subjected to a temperature and for sufficient time to cause 
portions of the amorphous carbon contained therein to be con- 
verted into graphite. A greater or less percentage of the amor- 
phous carbon can thus be converted into graphite, according to 
the purposes desired, and in some instances, Mr. Acheson states 
he has found it advisable to leave a portion of the amorphous 
carbon unconverted, as it tends to render the article stronger. 

While any desired form of electrical furnace suitable for the 
purpose may be used and the requisite temperature may be pro- 
duced in any desired way, the following is the most successful 
method of treating the articles. 

The articles are embedded in fine carbon, the bed containing the 
articles and the surrounding carbon preferably being made into a 
substantially cylindrical or oblong form, and this is surrounded 
by a layer of granular amorphous carborundum, sufficiently 
thick to prevent the rapid radiation of heat. The bed of carbon 
and its contained articles are arranged in the furnace so that a 
current of electricity sufficient to raise the temperature to the 
point necessary for the production of the graphite may be passed 
through it. In this way are produced articles containing a 
greater or less proportion of graphite by first mixing the ma- 
terials and moulding the articles out of the mixture of amor- 
phous carbon and metallic salt or equivalent material and then 
converting portions of the carbon into graphite, while the article 
retains its desired shape. 


Wagner Method for Deriving Polyphase from 
Single Phase Currents. 


A METHOD of deriving two or more alternating currents dif- 

fering from one another in phase from a source of electricity 
supplying alternating currents of single phase has been devised 
by Mr. Herbert A. Wagner, of St. Louis. 

In circuits containing self-induction, the current lags behind 
the e. m. f. by a certain angle depending upon the relative ohmic 
and inductive resistances. The current flowing in such a cir- 
cuit may be considered as due to the resultant of two electro- 
motive forces, one being that which would be sufficient to cause 
the same flow of current through the ohmic resistance and the 
other that which would be required to overcome the electro- 
motive force of self-induction or the inductance. These two 
electromotive forces always differ in phase by an angle of 
ninety degrees, and with their resultant may be conveniently 
represented graphically by the three sides of a right-angled tri- 
angle. 

Slight differences of phase have been heretofore produced 
between two circuits derived from the same single-phase source 
by introducing self-induction into one of them and non-induc- 
tive resistance into the other. Only slight phase differences 
are obtainable in this way, however, it being impossible to even 
approximate or approach a difference as great as ninety de- 
grees, as this would require an infinite electromotive force and 
an infinite inductive resistance. To produce phase differences 
in this way which could be effectively applied for any purpose, 
such as starting or operating alternating current motors, very 
much higher electromotive forces must be obtained than are 
required on the working circuits and these electromotive forces 
then cut down by the necessary ohmic and inductive resistances 
resulting in a large loss of energy and an unwarrantable in- 
crease in the capacity of generators, lines and transformers. By 
the method devised by Mr. Wagner any number of circuits dif- 
fering by almost any amount in phase may be derived from two 
circuits differing slightly in phase, by connecting the required 
circuits between suitable points in the two given circuits. 

In the accompanying diagrams, Figs. 1, 2 and 5, serve to 


‘illustrate graphically the principle of the system, and Figs. 3 


and 4 illustrate the manner of operating two and three phase 
motors, respectively. 

In Fig. 1, A D represents in direction and amount the elec- 
tromotive force of a source of current, such as the secondary 
of a transformer, C D the electromotive force across the term- 
inals of an inductance coil, forming a derived circuit differing 
in phase from the electromotive force A D by the angle A D C, 
and A C the resultant electromotive force across the terminals 
of a working circuit derived from the source A D and made 
to differ from it by the angle C A D through the effect of the 
inductance C D. The greatest angle of phase difference which 
could be obtained by methods heretofore known may be repre- 
sented by the angle C A D between the circuits A C and A D. 
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If another circuit is connected from the point C to some point 
E on A D, an angle A C E is formed with the circuit A C. 
This angle represents the difference of phase between the de- 
rived circuits A C and C E. The point E may be moved in 
either direction along A D to any other position as, E', and 
the phase relation of C E, as well as its relative e. m. f. be 
altered as desired. 

If there is no self-induction in the circuit A C, it will assume 
the position A B at right angles to B D, and the relative phase 
angles and magnitudes then acquired by the different circuits 
are shown in Fig. 2. This condition would not be likely to 
exist, however, in any combination of circuits in which cur- 
rents differing in phase would be used. 

It being assumed in this figure that the working circuits A B 
and B E have no self-induction, the lines A B and B E truly 
represent the phase relations between those two working cir- 
cuits both as to electromotive force and current. 

The flow of a comparatively large amount of current in a 
derived circuit such as C E will cause a slight decrease in the 
angle C A D by the nearer approach of C to D. This can be 
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corrected by increasing the inductance C D, or the phase rela- 
tions between A C and C E can be retained by moving the 
point of connection E. 

Fig. 3 shows the application of the principle to the operation 
of a two-phase motor. T is a transformer with secondary coil 
A D. M is a motor with its two circuits or sets of coils x and y 
joined at C and with their other terminals connected one to 
A and the other to E, and I an inductance coil connected be- 
tween C and D. The designating letters being the same as in 
Fig. 1, the phase angles can be readily traced. 

In Fig. 4, M represents a three-phase motor with sets of coils 
x, y and z. The coils y and z are joined at C, their other ends 
being connected to the transformer at A and E, respectively. 
The coil x is connected between the transformer terminals A 
and FE, and the junction C is connected to the other transformer 
terminal D through the inductance coil I. 

Fig. 5 shows graphically the phase angles obtained in the 
arrangement illustrated in Fig. 4. 


AUTO-TRUCK. A test was made of a compressed air 
motor last week by Mr. Richard Croker at the American Power 
Co.’s works. It is reported successful. The new Auto-Truck 
Company will bid for the contract to transfer bonded goods in 
this city between ocean ships and warehouses. It will also en- 
deavor to bring about the adoption of compressed air motors 
on the city fire engines. The bonded goods contract is worth 
about $200,000 a year. 


134 
A New Bradley Electric Condenser. 


qe constructing this condenser two conducting wires are 

wound upon a bobbin, preferably arranged in alternate lay- 
ers, one of the wires being wrapped with thread having a com- 
paratively low specific inductive capacity, the several convolu- 
tions of which are separated from one another so as to leave open 
spaces between them and the other wire being bare. The wires 
may be coated before winding by the material which is to con- 
stitute the dielectric of the condenser, steareate of lead, and after- 
ward immersed in a hot bath of the same, so as to permit the 
fluid material to penetrate all the pores or inter-spaces between 
the condenser surfaces. The ends of the several layers are 
taken out upon the heads of the bobbin, the several ends of the 
spirally-wound conductors being connected to a common ter- 
minal and the ends of the bare conductors being connected with 
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FIGS. 1, 2 AND 3.—_THE BRADLEY CONDENSER. 


an independent terminal. The two terminals are adapted for 
connection with the two separate wires of an electric circuit. 

On the same general principle it may be formed of a plurality 
of wires wound in close relation, so as to lie adjacent to one an- 
other, one of the wires being wound with an open spiral of in- 
sulating material to form a spacing medium which will prevent 
mechanical contact of the two metallic surfaces with one an- 
other. 

In the accompanying drawings, Fig. 1 is a sectional view, part 
in elevation, of a condenser embodying these features. Fig. 2 is 
an end view of the same, and Fig. 3 is a detail view.of a portion 
of two wires used to constitute the condensing surface. This 
condenser is the invention of Mr. C. S. Bradley, of Avon, N. Y. 
In the cuts, like numbers refer to like parts. 


THE TRADESMAN, of Chattanooga, Tenn., a representa- 
tive industrial organ for the whole South, has just issued a 
splendid New Year number devoted to the trade, commerce, rail- 
roads, agriculture and general development of that section. It 
is well done and constitutes a perfect mine of information. 


SYRACUSE, N. Y. It is proposed to instal an electric foun- 
tain on Hanover Square, operated with current furnished by 
the Syracuse Electric Light and Power Co. 
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Electrically Operated 150-Ton Jib Crane at New- 


port News Shipyard.’ 
BY WALTER A. POST. 

OGETHER with the demands of the day for greater ca- 
pacity, greater power and greater speed, as essential char- 
acteristics of the modern ship, there comes the dependent fea- 
ture of greater weight, and, to the shipbuilder, the problem at- 
tendant upon this feature, namely, that of providing for the 

economical handling of these weights. 

The plant of the Newport News Shipbuilding and Dry Dock 
Co., although well provided from its origin with appliances for 
handling material, was found in its later developments to be in 
need of apparatus more powerful and more convenient than the 
100-ton sheer legs which, to that time, had been used for hand- 
ling the heavier weights installed on board ships during the fit- 
ting-out period. 

The growing need of such apparatus had been for some time 
forcing itself upon the attention of the company, but it was 
only in the spring of 1896 that it was finally determined to under- 
take its provision, and steps were taken to ascertain from the 
experience and opinions of experts, both in this country and 
abroad, what general type of machine would most satisfactorily 
fill the particular requirements of the Newport News plant. 

The fundamental requirements, briefly stated, were: Capacity 
to lift and place on board the heaviest single weight liable to 
be incurred in the probable development of modern ships; a 
field of operation, as large as practicable, in which these weights 
could be handled, and absolute precision within this field; a lo- 
cation accessible by the ordinary means of transportation from 
all parts of the yard; and, finally, that greatest factor defined 
in all projects by the broadest, use of the word economy. - 

Careful consideration of these requirements lead to the adop- 
tion of a 150-ton revolving derrick, electrically operated and con- 
trolled, mounted on a steel tower supported in turn by pile 
foundations. 
700 feet long, forming one side of a slip, in which a number of 
ships may be moored at one time and readily brought within 
the field of the derrick’s operation. Two standard gauge tracks 
over entire length of pier afford means of transportation from 
any part of the yard, and also direct connection to the main 
lines of the Chesapeake & Ohio R. R. system. The floor of the 
pier, 185 feet in width, furnishes ample room for the temporary 


reception of heavy pieces, castings, armor, etc., and permits, in — 


addition, the assembling of much work within direct reach of 
the derrick, thus allowing assembled parts to be placed on 
board as a single member, relieving the tendency to overcrowd 
floor space in the shops and effect a saving in cost over work 
as assembled on board ship. 

The final design of the derrick was taken up about March 1, 
1897, and in July, 1898, sixteen months later, weights were being 
placed on board the battleships in course of construction at the 
yard. 

Aside from the steel work in the tower, it was designed, con- 
structed and erected by the Newport News Shipbuilding and 
Dry Dock Co., under the direction of Sommers N. Smith, at 
that time general superintendent of the works. The design of 
the derrick itself, including steel tower, jib, hoists and machin- 


ery in general, was prepared by the steam engineering depart- 


ment under C. F. Bailey, the direct working out of the plans 
and details being assigned to R. L. Lovell of the same depart- 
ment. The successful completion and high efficiency of the 
whole machine attested both the care and skill of the designers 
and the workmanship oi the yard force. The steel tower was 
furnished and erected by the Berlin Iron Bridge Co., of East 
Berlin, Conn., while the foundations were designed and con- 
structed under the direction of the author. The illustration is 
from “Marine Engineering.” 

A brief statement as to size, capacity, range of Operation, etc., 
may be of interest before proceeding to the description of par- 
ticular details. 


‘Read at the Sixth General Meeting of the Society of ‘Naval Architects 
and Marine Engineers.—Abstract. 


The structure was located on one side of a pier | 
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The derrick jib is capable of having its outer end raised or 
lowered, thus giving to the hoisting blocks, which depend ver- 
tically from this end, a movement not only of rotation about the 


est position these blocks, on rotation, describe the circumfer- 
ence of another concentric circle 88 feet in diameter, thus per- 
mitting the derrick to operate on weights lying anywhere within 
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ELECTRIC CRANE FOR SHIPBUILDING WORK—NEWPORT NEWS, VA. 


centre of the derrick, but also of translation in or out from this the circle ring whose maximum and minimum diameters are 
centre. With the outer end of the jib in its lowest position the 207 feet and 88 feet, respectively. The maximum load of 150 
hoisting blocks will, on rotation of the derrick, describe the cir- tons can be handled only within a ring whose maximum and mini- 
cumference of a circle 207 feet diameter; with the jib in its high- | mum diameters are 147 feet and 88 feet, respectively, but weights 
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up to 70 tons may be handled throughout the entire field of 
operation. This feature of varying the radii at which the hoist- 
ing blocks can operate, constitutes a most important difference 
between the derrick under discussion and the 130-ton steam 
crane erected in 1893 on Finnieston Quay, Glasgow. In the 
Finnieston crane, which at the time of its construction represent- 
ed the ideas of best English practice, there is no variation in the 
radius at which the hoisting blocks are carried, and, in conse- 
quence, the field of operation becomes narrowed to a single 
line, the circumference of a circle described by the blocks on re- 
volving the crane. The advantages of the Newport News der- 
rick are obvious. 

The maximum elevations, above mean high water, for the 
hoisting hooks in the high and lower positions of the jib are 
118 and 69 feet respectively, this giving ample clearance verti- 
cally for any probable conditions. 

Taking up the description of the several parts of the structure, 
it may be well to follow the actual order of construction and 
begin with the foundations. 

A discussion of the conditions which serve to determine the 
choice between a masonry or pile foundation is obviously be- 
yond the scope of the present paper, and it is sufficient to say 
that the decision to adopt a pile foundation was reached, not 
alone after the possibilities of masonry, but also of metal tubes 
and cylinders filled with cement, had been investigated at much 
length. The soil at the point of erection is eminently suited to 
the use of piles, and it is the author’s belief, based on a number 
of years’ experience in that locality, that a properly creosoted 
pile foundation would, under conditions imposed, have about 90 
per cent. of its original strength retained after a period of 25 
years. Assuming the probable life of the foundation to be 25 
years, and recurring again to the governing factor of economy, 
we may, with pertinence, state that the cost of such foundation 
was about $8,000, and the time consumed in construction about 
two months; while the masonry foundation for the Finnieston 
Quay 130-ton crane cost in the neighborhood of $45,000, and 
required seventeen months to complete. It is apparent that the 
interest accumulations on the difference in cost for a period of 
25 years is far more than sufficient to renew foundations and re- 
erect derrick. 

The foundations adopted consist of four concentric rows of 
piles, driven vertically and spaced 3 feet centre to centre meas- 
ured on the circumference of each ring. One hundred and fifty 
piles were required for these rings, all carefully selected straight, 
round sticks, measuring not less than 14 inches 6 feet from the 
butt, and not less than 9 inches at the small end. They were 
carefully treated with London ordinary dead oil, of approved 
quality, 16 pounds to the cubic foot, and then driven, under a 
5,000-pound hammer, to an average depth of 28 feet into the 
hard bottom of the river. 

Proceeding to the description of the steel tower—we have «a 
structure cylindrical in general form, comprised of sixteen col- 
umns securely braced, and anchored, through their shoe plates, 
to the pile foundations below, the columns being surmounted 
by a series of box-girders to which is bolted the cast-steel track 
carrying the rollers on which the derrick revolves. The six- 
teen columns are equally spaced over the circumference of a cir- 
cle 36 feet diameter and set square to radial lines through their 
centres. They are built up of two 15-inch channels, 70 pounds 
to the foot, well latticed on the sides, with batten plates, top, 
bottom and midway their height, at which point horizontal and 
diagonal braces connect. 

We have now reached the revolving structure or derrick 
proper, which may be, for convenience of description, divided 
into two members; the housing, a heavily framed structure con- 
taining the generating and controlling machinery, operating 
platform, and counterweight or ballast; to this is secured the 
second member, namely, the jib, which, carried by the housing 
and controlled by the power therein, carries in turn the sheaves 
and blocks through which all the hoisting power must be finally 
applied. 

Recurring to the housing, a brief description will suffice to in- 
dicate its general character and note interesting features. 

Resting on the conical rollers is a circular girder. On this 
is carried the heavy cross-girders which furnish supports and 
foundations for the generating motors, heavy gearing, drums 
and other parts of machinery. In a central bearing is the 16-inch 
pin previously mentioned; at one end of the cross-girders is se- 
cured, by a 9-inch pin connection, the lower end of the jib, while 
at the opposite end of the girders rises the ballast tank contain- 
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ing 410 tons of pig iron ballast. The ballast tank is built up of 
heavy floor girders, resting on and running at right angles to 
the cross-girders above mentioned. From the extremities of 
these floor girders rise the vertical ends of the tank, each end 
being a hollow box section and serving to transmit the weight 
of the ballast from the floor of the tank to the 10-inch pin con- 
nections at the top of the tank, from which points inclined struts 
are run downward and across to the ends of the cross-girders 
which connect with the lower end of jib. The ballast tank 
overhangs the circular girder, and as only a portion of the 
weight of the ballast is required to balance the jib in its high 
position, the remaining weight of ballast is carried, in that case, 
by the overhanging girders, which are reinforced by brackets on 
the side. The arrangement of ballast above described brings 
the centre of gravity of the revolving structure always within 
a radius of 7% feet from the centre, which, as the path of the 
roller bearings has a mean radius of 18 feet, gives a minimum 
factor of stability of 2.4. Thus, with the jib in its highest posi- 
tion and no load, the c. g. is 7% feet behind the centre, while 
with 150 tons load at 73% feet radius, or 70 tons load at 103% 
feet radius, the c. g. is 7% feet forward of the centre. As before 
referred to, the 16-inch central pin is provided with a top nut 
and secured below, which thus affords a further safeguard against 
tilting. 

Turning, for a moment, to the jib, attention may be called 
to the endeavor to so arrange sheaves as to bring the minimum 
amount of bending and wear upon the pins. The member as a 
whole is a triangular truss, pin connected and with its long side 
in compression. 

In taking up now the operation of the derrick we will divide 
our remarks into three headings, corresponding to the three 
main movements, namely, revolution, elevation or depression 
of the jib, and the vertical movement of the hoists. 

The derrick is revolved by duplicate sets of machinery, each 
consisting of one No. 800 General Electric railway motor, capa- 
ble of developing 20 h. p., and driving, through means of a 
double-threaded worm and wheel of the Albro-Hindley pattern, 
a pinion which, engaging a horizontal circular rack on the out- 
side of the tower, gives the required movement of rotation. The 
motors are series wound and controlled from a series parallel 
controller, giving high efficiency under starting conditions as 
well as at normal speed. The turning motion is very smooth 
and perfectly noiseless, and, as will be seen from the tests, re- 
quires very little power. 

The racking movement of the jib is effected as follows: At 
the inner and upper apex of the jib is a 10-inch steel pin carry- 
ing twenty-two cast-steel sheaves, each sheave of 5 feet pitch 
diameter. At the upper apex of the housing is another 10-inch 
steel pin carrying twenty-four similar sheaves. Leading over 
these two sets of sheaves, and sustaining the weight of the jib 
and load, are two 1%-inch steel wire ropes, each rope being 
wound on alternate sheaves, and each end of each rope brought 
down to separate drums, located below in the housing, this ar- 
rangement ensuring freedom from side twisting on the sheaves 
and also requiring each rope to take its share of. the weight. 
The four drums, on which these ropes are wound, are arranged 
in pairs, each one of a pair taking opposite ends of the same rope 
and each pair driven by a No. 2000 General Electric series mo- 
tor of 100 h. p., the power from thé motor being transmitted to 
each drum through a separate train of gears. The drums are 
of cast-iron, 5 feet pitch diameter, carried by 7-inch steel shafts. 
Each rope, having twenty-two parts, is strong enough to sustain 
and operate the jib when under maximum load, thus guarding 
against accident and enabling either motor to be disconnected, 
and the rope, which it controls, to be removed for repairs or 
renewal. The motors are series wound, which ensures each tak- 
ing its proper share of the load. 

Passing finally to the hoist, we have two main hoists, each of 
75 tons capacity, and one 20-ton whip for lighter loads. The 
main hoists are each of 12 parts, 14%4-inch steel wire rope, leading 
over six sheaves, 5 feet pitch diameter, carried on a 10-inch steel 
pin at the outer -end of the jib. The lead from these 
sheaves to the operating drum is carried down the jib on wooden 
roller runners. These drums, one for each hoist, are of cast- 
iron, 8%4 feet pitch diameter, carried on 7-inch steel shafts, and 
each driven through a train of gears, by a No. 2000 General 
Electric 100 h. p. motor, series wound. These hoists may be 
coupled together and operated as one hoist of 150 tons capacity. 
The 20-ton whip is of three parts, 14-inch steel wire rope, carry- 
ing a single block and leading over two sheaves, carried, as are 
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those for the main hoist, at the outer end of jib. The lead from 
these sheaves passes down the jib, over a single guide sheave, to 
a cast-iron drum, 8% feet pitch diameter, driven through a train 
of gears by a No. 2000 General Electric 100 h. p. motor, series 
wound. 

It will be noticed that electricity is used to generate the power 
required for ali the movements of the derrick. The question in- 
volved in the choice as to the form of energy to be employed in 
such a machine cannot be fully discussed here, but the conveni- 
ence of operation, ease of movement and general efficiency of 
the present derrick attest the successful use of electricity in this 
case. Current is transmitted, over heavy insulated copper wire, 
to fixed brushes, attached at the cemtre and near the top of the 
steel tower. These brushes are arranged to bear against circular 
contact rings insulated from, but carried by, the centre casting 
to which the roller rods are secured. Near the top of this casting 
are two more contact rings which transmit the current to a pair 
of brushes, fixed to the revolving part of the derrick, from 
which the current is delivered over heavy insulated copper wire 
to the several motors. The current is delivered to the motors, 
under normal conditions, at a pressure of 220 volts. 

Before concluding, it may be interesting to note a few par- 
ticular features, and to give the result of such tests as oppor- 
tunity has permitted up to the present time. 

The brakes are a feature of considerable interest. These were 
required to occupy little space, be powerful and certain in their 
action, and to be automatic. This was accomplished by extend- 
ing the ordinary band brake so that it wound four and one-half 
times around a brake cylinder carried on the shaft to which 
is keyed the pinion that meshes into the gear of the operating 
drum. This brings the brake in as direct connection with the 
load as possible and guards against accidents of the machinery. 
The brake cylinders are of cast-iron, 30 inches in diameter, with 
the wearing surface chilled. The band is of wrought iron 1 inch 
thick, 5 inches wide at one end, and tapering to 114 inches at 
the other. The broad end is firmly anchored, while the narrow 
end is secured to a lever carrying a weight of 200 pounds. When 
lowering the jib or the hoisting blocks, the direction of rota- 
tion for the brake cylinders is toward the small end of the band, 
so that the friction, produced by the weight, between the cylin- 
der and band, causes the band to wind tight on the cylinder and 
stop rotation. In hoisting, the brake releases itself, the friction 
lifting the weight and uncoiling the band, while any tendency 
to rotate in the opposite direction causes the weight to fall and 
the band to tighten. To release the brake it is only necessary to 
lift the weight, which is done by means of a wire connecting 
with a lever in the operating house, the lever being always within 
reach of the operator and the brakes always in operation except 
as released by continuous pull on the lever. 

The operating station is directly underneath the lower end 
of the jib, overlooking directly the weights to be handled, and 
encased with glass front as a protection against the weather. The 
controllers for the several motors are within easy reach of a 
single operator, who is thus given convenient and absolute con- 
trol over the varied movements of the derrick. The ropes for 
the hoist and racking movement are all of plough steel wire, 
1% inch diameter, of six strands of thirty-seven wires each, with 
hemp centre and very flexible. Each rope has a breaking strength 
of 100,000 pounds. The gears throughout, except the worms and 
those supplied with the motors, are of cast steel, with cast 
teeth, the pinions being full shrouded. These gears work very 
smoothly and show a high efficiency. 

The difference in power required for the two main hoists is 


_ explained by the fact that all gears, except the pair on motors, 


have cast teeth, and, consequently, variable friction. All tests 


. were made soon after the completion of the derrick, and still 


better results may be anticipated when opportunity has been 
given for the gears to wear smooth. 

The jib has been both raised and lowered with loads up to 66 
tons, but, as this was done only in regular course of work, no 
data was taken. In hoisting, the required power decreases as 
the moment of the jib decreases. In lowering, power is required 
to start the machinery, after which the weight of the jib will 
keep it in motion. 

The variation in speed and power required was probably due 
to influence of the wind, as the observations were taken on dif- 
ferent days, with different velocities of the wind. Two of the 
tests, taken as near as possible, show no difference in result, 
although the position of the centre of gravity, varied consider- 
ably. 
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In concluding this paper it may be said that the most difficult 
problem encountered in the design of the derrick, was that of 
providing a safe and efficient way of operating the jib, and, in 
so far as the author knows, the method adopted is, considering 
the large forces involved, something of a novelty. The results 
attained and the efficiency of the mechanism would indicate 
that the problem had been well solved, and that the idea here 
carried out might, with advantage, be extended by other design- 
ers to future problems. 


Electricity and the Increasing Importance of 
Inorganic Chemistry.' 
BY DRAV, HOFF 


lee us look more closely at the condition of things at the 
present time. The discovery of thiophene by Victor Meyer, 
and Fischer’s work on the sugars, are referred to. Notwithstand- 
ing the relatively small number of workers in inorganic chem- 
istry in recent years, very brilliant results have been obtained. 
Those mentioned are: The discovery of the volatile compounds 
of iron and nickel with carbon monoxide, by Mond; of 
triazoic acid by Curtius; of six new elements by Ramsay; the 
artificial preparation of the diamond by Moissan; the carbides, 
selenides and borides, prepared by the same investigator. 

Let stress be laid upon it that this experimental result is, in 
part, dependent upon the use of electricity, which is applicable 
chiefly to inorganic compounds. Let us examine more closely 
the details of this application; what electricity has already done, 
on the one hand as a source of higher temperatures, on the other 
as a means of effecting separations. 

Electricity as a source of heat is of fundamental importance. 
The temperatures which can be reached by combustion processes 
are limited. By this means we cannot obtain temperatures very 
much above 3,000°. In the electric furnace temperatures as high 
as about 4,000° can be reached. 

The electric furnace in the hands of Moissan, has opened up a 
new way of preparing valuable and important substances. It is 
evident that this applies chiefly to inorganic chemistry. Higher 
temperatures do not form, but break down the molecular com- 
plexes which constitute the problems of organic chemistry. Our 
own existence, which depends chiefly on the interaction of such 
complex molecules, cannot be continued up to 50°. The com- 
pounds of the hydrocarbons which were obtained in the electric 
furnace, as carborundum and calcium carbide, have no value for 
the synthetical processes of organic chemistry. 

If we turn to electricity as a means of separation, it is self-evi- 
dent that it can be only indirectly applied to organic chemistry 
whose chief aim is synthesis. Most of the organic compounds 
do not belong to the electrolytes, which can be broken down by 
electrolysis. Most of the metals can, however, be separated by 
the current, in a form suitable for weighing, by using the proper 
intensity of current, and can be separated from one another by 
using a suitable electromotive force. The halogens have re- 
cently been separated in the same manner. A step is thus taken 
for inorganic analysis, which is comparable to the work of Lie- 
big on the analysis of organic substances. 

What has been accomplished by the use of electricity in sep- 
arating the metals on a large scale, can be seen from the follow- 
ing data: In 1897 one-third of the entire copper produced (137,- 
000,000 kilograms) was obtained electrolytically. The larger 
part of the gold and silver were obtained in the same way. So- 
dium is produced entirely by electrolysis (260,000 kilograms in 
1897), and the increase in the aluminum produced, from 9,500 
kilograms in 1888 to 321,000 kilograms in 1894, is to be referred 
to the same cause. This aluminum can now be used for the prep- 
aration of other metals which were difficult to obtain. At the last 
meeting of the Electro Chemical Society in Leipsic we saw al- 
most chemically pure chromium prepared by suitably igniting a 
mixture of aluminum and chromium oxide. In the same man- 
ner, manganese, titanium, tungsten, vanadium, cerium, etc., were 


1Abstract of Lecture before the Society of German Scientists and Physi- 
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formed. This opens up a field in the metal alloys, which will, 
perhaps, be of technical importance. 

We thus see inorganic chemistry teeming with remarkable dis- 
coveries, enriched by a new method of preparing substances, 
and simplified analytically. The ground is also unusually fruit- 
ful for applying and developing the fundamental generalizations 
which have been reached in chemistry in the last few years. 

When, in 1843, Kopp declared that a new stage of develop- 
ment in chemistry would follow the period of quantitative inves- 
tigation, first by union with another branch of science, he saw 
in advance what is now being effected in the union of chemistry 
and physics, which is being accomplished by the new physical 
chemistry. Let us call attention to the importance of applying 
the two fundamental principles of thermodynamics to chemistry, 
and how far consequences derived from these principles can be 
subjected to experiment, and what the result is. 

The problems solved in this way, belong to the most important 
of our science, but receive a solution which has so little in com- 
mon with our atomic and structural conceptions that they often 
do not appeal to chemists trained in the latter school. By this 
means problems will be solved, also biological problems, which 
lie out of the scope of the configuration method. By applying 
thermodynamics to chemistry it is chiefly inorganic chemistry 
which is advanced. 

We must mention first the problem of affinity. Thermody- 
namics does not refer affinity to the reciprocal action of atoms, 
but measures affinity by the maximum work which the reaction 
can perform. Let us consider reactions which take place with 
increase in volume, say the union of copper and calcium acetates 
to form the double salt. If this reaction takes place in a‘closed 
vessel the walls are broken. On the other hand, the reaction 
can be hindered by bringing a counter pressure to bear on the 
salts, say by a piston and cylinder; and Spring has actually 
shown that the double salt can be broken down by subjecting it 
to several thousand atmospheres of pressure. This counter 
pressure, which just prevents the reaction is very closely con- 
nected with affinity regarded as force, and affinity is determined 
as work by the mechanical work which is done by the reaction 
against the maximum pressure. 

The reaction may complete its maximum work in other ways, 
as in an electric battery, and it can then be measured from the 
electromotive force of the battery. 

We arrive, in this way, at a generalization of great importance: 

A transformation will, then, only take place of itself in case it 
is in a position to do a positive amount of work. If the amount 
of work done is negative the transformation can only take place 
of itself in the opposite sense. If the work done is zero it can 
take place in neither sense. 

This work and the possibility of reaction depending upon it, 
can be calculated in any given case, provided the work is ascer- 
tained, once for all, which is done when each of the substances 
in question is formed from the elements. This work can be ex- 
pressed, e. g., in calories. This ‘‘work of formation,” by simple 
addition and subtraction, leads to the “work of transformation,” 
the sign of which conditions the possibility of the transforma- 
tion. This programme has been carried out, to a certain ex- 
tent for the mercury compounds, by Nernst and Bugasky. It 
should be mentioned that from this principle it was foreseen that 
mercurous chloride must be decomposed by potassium hydrox- 


ide, although the transformation takes place with heat absorp- 
tion. 


We have obtained, also, a generalization for reactions which 
only partly complete themselves, on account of the introduction 
of the opposite reaction, which leads to a condition of so-called 
chemical equilibrium, as in the combination of iodine and hydro- 
gen, and in etherification. It is essential that, in such cases, 
changes in concentration should be produced during the reac- 
tion, and on account of the reaction. These decrease the work 
of transformation, finally bringing it to zero, whence the reac- 
tion velocity gradually decreases and finally, also, becomes zero. 
In the union of iodine and hydrogen the increasing concentra- 
tion of the hydriodic acid formed, introduces a gradually increas- 
ing opposing force, which finally brings the reaction to rest. 

There is thus obtained a further principle, applicable in many 
directions. The point at which a reaction comes to rest can be 
calculated from the work of transformation. This was striking- 
ly confirmed very recently by Bredig and Kuiipffer, on the basis 
of measurements of electromotive force; it was accurately deter- 
mined when the double decomposition of thallic chloride and 
potassium sulphocyanate came to rest. 
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But also the change in work of transformation through 
changes in temperature, pressure and mass can be calculated 


from thermodynamics, and also the consequent shifting of the 


point of equilibrium. Quantitatively expressed, this shifting 
always takes place in the sense that cooling favors whatever is 
formed with evolution of heat, until finally, at absolute zero, all 
reactions are completely displaced in this sense. Then the course 
of the reaction would be conditioned by the “heat of transforma- 
tion,” which at zero would be equal to the work of transforma- 
tion. 

In studying equilibria from this standpoint, not only the exist- 
ence of every substance, but also the conditions of existence, are 
determined. And it may be added, not only the conditions of 
existence of individual substances are determined, but also all 
the compounds which it is possible to obtain from given ma- 
terials, say water and salt. The reinvestigation of magnesium 
chloride from this standpoint gave not less than six different 
hydrates. 

This method of investigation closely resembles the complete 
survey of a region where formerly only individual cities and 
villages were recorded. In the not very distant future inorganic 
chemistry may do for geology what it has already done for 
mineralogy in the preparation of individual minerals. 

The views here expressed will be of chief service in inorganic 
fields, since two obstacles are in the way of applying them to 
organic chemistry: First, the great possibility of compound for- 
mation. A single pair of substances, as carbon and hydrogen, 
gives rise to an unlimited series of compounds. Second, the very 
sluggish manner in which organic transformations take place, 
causes reactions which are possible, to proceed very slowly, or 
not to take place at all. Thermodynamics stands here, in its 
application, as before a very complex engine which is rusted un- 
til it is useless. ; 

But the application of thermodynamics to chemistry has been 
made in another direction, and here the physical chemistry of to- 
day has found its most fruitful field. The possibility of deter- 
mining the molecular weight of dissolved substances is given by 
the so-called osmotic methods. A very great need of inorganic 
chemistry would thus be met. The molecular weights of or- 
ganic compounds, which are often volatile, were generally 
known by determinations of vapor-density. The inorganic com- 
pounds investigated in this respect were, on the other hand, ex- 
ceptions. The work of a few years has sufficed to fill up these 
omissions. 

We arrive, then, at our last point, a consequence of these os- 
motic methods, that electrolytes—salts, acids and bases—are 
broken down in aqueous solution in a peculiar manner. The 
only explanation which meets the case is that of Arrhenius, ac- 


cording to which a dilute solution of, say hydrochloric acid, 


would contain instead of molecules of acid, negatively and posi- 
tively charged atoms of chlorine and hydrogen. 


It is still impossible to pass final judgment on this fundamental 


change of our conceptions, yet it is a fact that the most widely 
different properties of solutions agree qualitatively with the new 
conceptions. Quantitatively, the result calculated agrees very 
nearly with that found, but, thus far, the agreement is not always 
perfectly satisfactory. It is of chief importance for our purpose 
that a new impulse was thus given to the study of solutions of 
salts, acids and bases, i. e., chiefly to inorganic compounds. 
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Mr. J. J. Carty Before the University of 
- Minnesota. : 


Mr. J. J. Carty, the well known chief engineer of the New — 
York Telephone Company, delivered an interesting lecture on q 
Telephone Disturbances before the College of Engineering of 


the University. of Minnesota on Tuesday, January 24. The 
sources of disturbances upon telephone lines were discussed in 
an able and intensely interesting manner with the help of nu- 
merous diagrams. 

The next lecture of the course will be by Mr. Truman Hib- 
bard, on transmission of power from waterfalls. 


INDEPENDENT TELEPHONE MEN had a meeting in 


Pittsburg last week, with Mr. J. E. Keelyn to the fore. 


ee ee 


ars 


— EE ake > aehaelly. > ys 


Riad PR ae I pay 8 


er SL er ae 


February 2, 1899.] 


Compressed Air Auto-Trucks in New York City. 


AX GREAT deal of interest continues to be naturally taken in 
the development of the newer compressed air enterprises 
recently exploited in this city. Altogether aside from the active 
stock speculation that has been engendered interesting the lay 
public, is the method of operation which is not generally under- 
stood. We furnish herewith a neat little diagram which shows 
the broad plan of operation, and from which the reader can 


Compressed Air 


MECHANISM OF COMPRESSED: ALR. TRUCK. 


form his own conclusions as to how far such apparatus with “re- 
heaters” as shown, and employing reciprocating motion is likely 
to come into vogue on the streets of a city. Up to the present 
time, fuller details have not been given out as to the exact mech- 
anism necessary for each class of service, but it is inferred that 
it will be heavy and therefore intended for application, as the 
name “‘Autotruck’’ implies, more particularly to heavy traffic. 
such as is now handled by drays. 


Reno Inclined Elevator in a Providence Store. 


NE of the most progressive and successful business houses 

in Providence, R. I., namely, that of Shepard & Co., have 
again shown their foresight and business sagacity by recogniz- 
ing the many advantages possessed by the Reno inclined ele- 
vator, and installing one of these machines in their mammoth 


RENO INCLINED ELECTRIC STAIRWAY, LEFT-HANDED 
RAILING, PROVIDENCE, R. I. 


store. The only difference between the elevator installed here 
and the one at Bloomingdale’s department store in New York, 
described in The Electrical Engineer July 7, 1898, and the du- 
plex one at Loeser & Co.’s store in Brooklyn, described in The 
Electrical Engineer Jan. 12, 1899, is that the moving hand rail 
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is to the left of the up-going passenger. This was made neces- 
sary by the location, as seen in the illustration, and experience 
with the machine, which has now carried several hundred thou- 
sand passengers, has shown that it makes no material difference 
whether the moving hand rail is to the left or the right of the 
passenger. 

The elevator is operated by a 5 h. p. C. & C. iron-clad motor, 
running at a speed of.500 revolutions per minute. It is located 
on the second floor adjacent to the side of the elevator, and is 
enclosed in an ornamental oak-paneled case, 24 inches square. 
This makes the motor very accessible for repairs or adjustments, 
and does not necessitate the floor to be cut. The 6-inch pulley 
on the motor shaft drives a 30-inch pulley on a short counter- 
shaft by means of a 6-inch endless leather belt. This pulley 
drives the elevator by means of a 4-inch cast steel pinion and a 
30-inch spur gear wheel on the main elevator shaft. This makes 
the machine absolutely noiseless, and only 10 per cent. of the 
power of the motor is lost in reducing the speed in the pro- 
portion of 40 to 1. 

All the frame work and moving parts of the elevator are en- 
cased in polished oak paneling, and present a very attractive 
“appearance. It will be seen that in addition to its numerous ad- 
vantages such as safety, economy of space, capacity and doing 
away with attendants, two such elevators located at opposite 
sides of the store, the one carrying passengers up, the other 
bringing them down, would cause a thorough circulation 
throughout the second story, and would make this floor almost 
as valuable as the ground floor. And all these advantages at 
the small operating cost of one dollar per day speaks volumes for 
the future of these electrically driven stairways. 
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LIGHTING BY ACETYLENE. By W. E. Gibbs, M. E. New 
York: 3 Dr Wane Nostrand, .Co,, 1800: Second edition. 
Cloth, 12mo, 161 pp.; 64 illus. Price, $1.50. 

The demand for this interesting and popularly written little 
book has been so large that it has already run into a second edi- 
tion, which is now brought out with various changes, additions, 
etc. Calcium carbide and the use of acetylene gas are the sub- 
jects of much inquiry among all classes of people, especially 
makers of domestic gas, electric lighting companies, chemists, 
students and those who are now supplying small plants for iso- 
lated work. We have been told that the farmers throughout 
the country “by the million” are giving up oil and candles and 
adopting acetylene gas, and that the market for such apparatus 
among them exceeds that of the ancient “lightning rod craze;” 
and there seems no good reason why this should not be a mate- 
rial boon to them, whatever may be the effect on the market for 
kerosene. This neat little volume discusses many practical and 
technical phases of the subject in simple, direct language, and 
is recommended to all who, without much leisure, wish to be 
intelligently informed about the matter. Later editions will no 
doubt be able to give us actual data from working plants as to 
real cost in operation and supply, for which information just 
now there is a genuine hunger. That a vast new market has 
been created for this product of the electric furnace is without 
question. 


Warning Against Acetylene. 


Edward Atkinson, president of the Boston Manufacturers’ 
Mutual Fire Company, in view of recent renewed efforts to in- 
troduce calcium carbide and acetylene gas into commercial and 
manufacturing establishments, has published a cautionary cir- 
cular in which he says: ‘““The purpose of this caution is to call 
upon each and all of our members not to make use either of 
calcium or acetylene gas without full advisement and consul- 
tation at the time the proposed application is to be made. It 
may happen that the use of these materials may be made safe. 
At present they are not deemed so. Therefore, the introduction 
of either, without the consent of the underwriters, would make 
an alteration in the condition of the risk not contemplated in 
the original contract. It is therefore suggested that no new 
method of lighting shall be permitted, even for experiment, 
without consultation.” 
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The Chance of the Electrical and the 
Engineer. 


NE would hardly look for ‘‘competition” among educational 
institutions in their efforts to secure students, and much 
less would one expect to find any among them attempting to 
“run down” its sister institutions—to use a business phrase. Yet 
in no other light can we regard a circular letter issued 
recently by an institution which has long borne a high reputa- 
tion, and deservedly so, if one may judge by the work of its 
graduates. This institution makes a specialty of instruction in 
civil engineering, but has now gone out of its way to call the at- 
tention of prospective students to “the very restricted field for 
the electrical engineer and to the error committed by those who 
advise young men to take a so-called course in ‘electrical engi- 
neering, and thus not only dwarf their general professional use- 
fulness, but by the evils of early specialization tend to prevent 
them from becoming eminent even as electrical experts’—and 
more of like import. 

For a bit of specious argument, the extract quoted above is as 
good as we have encountered in many a long day. We have yet 
to learn of any reputable college which gives a course in elec- 
trical engineering, that does not give its students a complete 
course in mechanical and general engineering as a basis for the 
electrical work. Indeed in most of these institutions the student, 
during two years of the four years’ course, scarcely hears the 
word “electricity” mentioned. As to the evils of “early speciali- 
zation,” here also a lamentable distortion of the meaning of that 
term is apparent. We know of no electrical engineering college 
that turns out “‘specialists’” in any branch of applied electricity; 
but all of them certainly do graduate men who are equipped 
to take up and specialize in any particular electrical work which 
may fall to their lot or may take their fancy. What more, we 
would ask, can any institution of learning provide its graduates 
with, than the foundations upon which each must build for him- 
self according to his tastes and abilities? 

What percentage of the graduates of the institution which is- 
sues the circular above quoted have made great names for them- 
selves as railroad builders, bridge engineers, etc.? Probably 
comparatively few; and this is but natural. But we venture to 
say that the large majority of its graduates have found lucrative 
employment in their chosen fields. And this is exactly the case 
in the electrical engineering branches. We know of no elec- 
trical college which holds out to its graduates the promise 
of high positions; but we do know that the best engineering po- 
sitions in all the electrical manufacturing, electric light and 
railroad industries are to-day held by graduates of electrical en- 
gineering colleges; and their number is constantly increasing. 
But when one stops to consider the chances of the graduate elec- 
trical engineer in the growing arts of electro-chemistry, electro- 
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metallurgy, electric smelting, electric heating, not: to forget 
electric vehicles, etc., as compared with.those of the graduate civil 
engineer, the choice of a course of study for a youth desiring. to 
enter any one of the electrical fields can hardly be open to ques-| 
tion. That the electrical engineer may have to, and frequently 
does, call upon the civil engineer, the mechanical engineer, and 
the architect, to assist him in his work, is admitted; but one 
might as well expect the bridge engineer to design a bridge 
structure, and at the same time to be competent to produce the 
steel of which the structure is to be built—a task for which the 
metallurgical engineer alone is fitted, and which is usually left 
to him. We heartily endorse the policy of the institution whose 
circulaf is before us, in giving its students in civil engineering a 
good foundation in electrical principles, but we must protest 
against the stand some cne has apparently taken for it and the 
advice it presumes to give to guide those who intend to make 
electricity their life work. 


Steam Engine Efficiency. 


Ts is a matter of general comment among foreigners who come 
to study industrial progress in America that we are waste- 


ful of our material, and that we fail to take advantage of the — 


refinements which would be forced upon us were our natural 
resources less bountiful than they are. This well-meant criti- 
cism, is without doubt, deserved, and has been particularly true 
as applied to the methods of steam generation generally in vogue 
in the United States, and, we may add, even more true as re- 
gards its generation for the purposes of electric lighting and 
power work. When arc lamps were rented at from ten to twenty 
dollars a week, a few tons of coal more or less per day made lit- 
tle difference in the balance sheet, but with price ranging be- 
tween 25 and 35 cents per night economies must be obse-ved to 
make both ends meet. It would be unjust to the electrical in- 
dustry to assert that it had ignored the refinements of modern 
engineering practice in meeting the changed conditions. Indeed, 
in no respect has greater progress been made tnan in the char- 
acter of the steam plant of central stations, both for light and 
power, and we may go so far as to assert that the most modern 
and up-to-date steam plants in the country to-day are to be found 
within the walls of the newer electtic generating stations. Much 
ingenuity has been applied to utilize the heat value in every 
pound of coal consumed, by the employment of compound and 
triple expansion engines, feed-water heaters, economizers, etc.., 
while automatic stokers, coal and ash handling apparatus have 
still further increased the economy of operation. The result is 
that more than one electric central station has a record of 12 or 
13 pounds of water per indicated horse power hour. But it 
would appear that even that high figure of economy can be sur- 
passed by the application of other refinements, and notable 
among these is superheated steam. This suggestion is by no 
means a new one, but we doubt if to-day there are fifty plants 
in this country worthy of the name, utilizing steam in this man- 
ner. The reasons to which may be ascribed this paucity oi 
superheated steam plants is, perhaps, to be sought in the dif- 
ficulties which were encountered in the early application of the 
system, notably that of lubrication within the steam cylinder. 
But if one may judge from results attained abroad, notably in: 
Germany, the question of superheated steam is now practically 
solved, and it ought therefore to be brought to the special atten- 
tion of all operators of steam plants, both large and small. In 
an admirable paper on this subject read before the Northern 
Society of Electrical Engineers, at Manchester, England, Mr. 
Paul Schou mentions the fact that over 200 complete plants are 
working successfully in Europe on the Schmitt system of utiliz- 
ing highly superheated steam, in various parts of the world: 
among them a 750 h. p. plant, which has been running 3% years, 
night and day, continuously, without the slightest hitch. Con- 
sidering the fact that this engine is used for a mill rolling fine 
steel sheets, with the engine power varying from 400 to 750 h. 
p. with an economy of 834. pounds of steam per indicated h. p. 
per hour, Mr. Schou is probably justified in claiming this result 
to be the best ever obtained on any steam engine in the world. 
In the present instance the boilers are heated with producer gas, 
the consumption being equal to 1 pound of coal per indicated 
horse power hour. Careful tests on a 70h. p. tandem compound en- 
gine, made by Mr. Schou, showed a steam consumption of 10% 
pounds per indicated horse power, and a coal consumption of 
1.4 pounds per indicated horse power. These instances spealc 
for themselves, and we trust that the lessons they teach will not 
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be lost upon American engineers. Of course, sight must not be 
lost of the fact that such a system of utilizing highly superheated 
steam entails an added expense of installation. But when one 
contemplates the figure of 1.4 pounds of coal per horse-power hour 
for a 70 h. p. engine and compares that with the figures of coal 
consumption in some of our largest electric light stations, as 
contained in the N. E. L. A. reports, one shudders at the ex- 
travagance. 


Problems of the Automobile. 


| N the last issue of this journal there was an editorial discus- 

sion of the question, who shall build the automobiles, when 
it was pointed out that in all probability the work would fall 
largely into the hands of the present bicycle manufacturers and 
electrical inventors who have devoted their attention to this class 
of work; not excluding those who have evolved types of steam, 
oil, compressed air, gas and other carriages for heavy traction 
and for country traffic. A large problem was thus indicated for 
solution, but it is by no means the last or the only one that is 
taised by the new developments in the substitution of mechanical 
for animal power in the propulsion of vehicles. 

Although many classes of carriages have been tried, especially 
in France, the fact so long insisted upon in these columns has 
already been demonstrated, namely, that electricity is by long 
odds the preferable power within cities for this new work. But 
there is doubt in many quarters as to how the contingencies 
that arise shall be dealt with; how the market shall be supplied, 
and how the carriages when sold shall be maintained. It is not 
until one goes closely and deeply into the various conditions, 
that the elements of uncertainty and perplexity are fully revealed. 

First of all we may say that we do not believe that any great 
number of carriages will be rented. It will be the natural and 
obvious policy of the builders to sell as many vehicles of all types 
as they can and to bring out a new style with improvements each 
season. Otherwise the capital investment would be enormous 
and the vehicles would not receive the care they need; so that an 
extraordinary rate of depreciation might be expected. There will 
doubtless be electric liveries to take care of casual business, but 
we cannot help thinking, for many reasons, that more private peo- 
ple than ever, in mcderate circumstances, will be able to own car- 
riages for themselves, even if they “board” them in large central 
repositories. Hitherto many wealthy families in New York, for 
example, have had stables in the rear of their mansions or in 
streets rendered thereby well-nigh useless for any other purpose. 
But with the horses eliminated, it is simply a question of storing 
the carriage and charging the batteries, leaving the coachman 
available in many capacities as a spare servant around the house. 
It strikes us that the costly old private rear stables and the 
old streets of stables will now disappear. They have had 
their day and cease to be. Many of the electric car- 
tiages will be “up-kept” by central ‘charging stations and 
called by telephone whenever needed by the owners. One well- 
known New York millionaire says he will no longer bring his 
horses from Newport for the winter, and he has authorized the 
building of three special private carriages which will be handled 
for him entirely as to care and maintenance by a central com- 
pany. Our impression is that he is going to save money by tne 
change. 

On the other hand, there are plenty of private houses and 
apartment houses in large cities, and there will be more, whose 
occupants will own electric carriages, either outright or by club- 
bing together. In these houses, current is already available. 
Why should not the carriage be kept right on the premises, just 
as the bicycle is now? In a great many New York houses the 
front basement room is often very poorly utilized. The family 
may breakfast in it, or it may serve as a billiard room, or it may 
be a lounging place for the domestics. Nothing would be easier 
in the world than to take eight or ten feet square of that room 
and run the private carriage in there, ready for instant use. For 
hundreds of doctors, this would solve at once a difficult problem, 
and we believe there are scores and scores of fairly well-to-do 
families that would welcome the chance to “set up a carriage” at 
the cost of sacrificing part of the semi-useless basement. For 
large apartment houses, this innovation would be even easier, 
and it is not unlikely that just as recent houses have announced 
good storage for tenants’ wheels, those built in the near future 
will advertise that they have abundant and special accommoda- 
tion for automobiles. Such apartments will be the choice. 
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The Goodwin Sands. 


pV g one who has navigated the English Channel and the ap- 

proaches to the mouth of the River Thames must recall 
the famous Goodwin Sands, said to have been once a part of the 
mainland, but now situated a good twelve miles from the shore, 
in one of the most populous and intricate pathways ever trav- 
ersed by the ships of a great nation. We have lying before us at 
this moment the personal notebook of a Trinity House officer 
employed in 1846 in marking the buoys, lightships and channels 
of that course, as familiar to the mariner as are Cheapside and 
Broadway to city folk of Anglo-American kinship. As we look 
over this record of data compiled from painful and laborious ob- 
servation by a master in his profession, it is curious to lay beside 
it the record which has just reached us of success in sending 
“wireless telegraph” messages, over the same dim stretches of 
salt water, from the South Foreland Lighthouse to the East 
Goodwin Lightship, a distance of which our ancient volume 
says: “Goodwin Light vessel lies in 9 fath.; the low South Fore- 
land Lighthouse just seen open clear of the cliff S. W. by W. % 
W.; East Margate N. by W. 34 W., 10 miles.” The men who 
plotted out with faithful vigilance and skill these bearings fifty 
years ago little thought that at a time when all the wires in the 
United Kingdom were snapping and sundering in a tempest, and 
wire borne messages were taking twenty-four hours to deliver, 
the Marconi system would be pulsating its messages, without 
wires, clearly and distinctly, across a dozen miles of storm- 
lashed, fog-bound sea, from the old lighthouse to the staunch old 
lightship whose gleam has safeguarded life and treasure without 
count. 

That such work as this can be done by the wireless system 
must have its effect upon our own authorities, and we venture 
to hope the American lightships will hereafter no longer swing 
in dreary isolation at their deep sea anchors, but be brought in 
closest touch with the shore for daily advice and report, regard- 
less of the weather. It must be remembered that at the time of 
the Kingstown (Dublin) Regatta last July, Marconi messages 
were sent twenty-five miles through the air, confirming the be- 
lief that life saving and sea patrol work have gained a most valu- 
able new means of communication. 


Telephonic Eavesdropping in San Francisco. 


qe any one who considers the situation carefully, there are 

many obvious opportunities for mischief making in the 
use of the telephone, without the risks that attend sending 
poisoned candy or medicines through the mail in packages of 
anonymous origin. But it is not a difficult thing to “spot” the 
illegitimate user of a telephone seeking to accomplish some ne- 
farious purpose, and the instances appear to be rare in which 
the evildoer with the telephone as an accomplice has done much 
harm. A story has come recently from San Francisco bearing 
on this point, but it is attended with many elements of doubt. 
The accusation of “The Call” is substantially this: That the 
telephone company has its employés take down messages pass- 
ing between its customers, and that these messages are filed 
away and indexed; that there is a “listening room” connected 
with the central office and that trusted employees of the com- 
pany sit therein and make a record of private and important 
conversations carried on between its patrons, who assume, of 
course, that the privacy of their communications is strictly 
guarded; that in the case of customers who desire their tele- 
phone numbers kept out of the directory, the company sells the 
numbers kept to persons desiring them, but having no right to 
them; that the employees of the company take down important 
news telephoned exclusively to one paper and then sell it to 
other papers or otherwise dispose of it to them. 

Such practices as these outrage the moral sense of the com- 
munity, and if supported would condemn the perpetrators and 
their confederates to sharp punishment not of a lingering, but of 
a prompt Western type. But we shall need a good deal of con- 
vincing. Any one who knows John IJ. Sabin knows that he does 
not lend himself to this sort of thing, and he is too vigilant an 
official to allow such horrible practices to go on in any of his 
exchanges undetected. These charges should be capable of 
proof, and proof there must promptly be unless they are to be 
dismissed with indignation as a contemptuous libel on the whole 
telephonic personnel of the Pacific Coast. 
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‘The New Exchange “of the Central New York 
Telephone and Telegraph Co. at Syracuse, N. Y. 


BY MAX LOEWENTHAL,E. E. 
THE OPENING OF THE NEW EXCHANGE. 
W 7 aes VER mindful of 


their obligations to 
their patrons, and in 
pursuance of a_broad- 
minded and liberal pol- 
icy, the Central New 
York Telephone and 
Telegraph Company is- 
sued invitations to their 
patrons and friends to 
‘attend the formal open- 
ing of their “new ‘ex- 
change at Montgomery 
street, Syracuse, N. Y., 
on Thursday, Jan. 26. 
Thoroughly appreciated 
as this courtesy was by 
the public, it must have 
been equally gratifying 
and encouraging to the 
company to see sO Many 
prominent citizens in 
every walk of life in 
Syracuse, Utica and the 
surrounding territory, 
attend the housewarm- 
ing, and express their 
hearty appreciation of 
the prompt service they 
have been receiving. To 
make the housewarm- 
ing complete luncheon 
was provided, and that 
this hospitality was thor- 
oughly enjoyed can be 
gathered partly from the 
fact that over 1,800 cov- 
ers were served. Dur- 
ing the day about 2,500 
visitors were inspecting the various departments of the ex- 
change, each main feature being numbered and referred to in a 
specially prepared catalogue, and each lady visitor receiving a 
souvenir in the shape of tiny telephone receiver. 

The five-story building covers a space of 33x56 feet, and is 89 
feet high. It is located in the very heart of the business district, 
and is entirely occupied by the various departments of the local 
company. A Morse & Williams electric elevator connects the 
various floors, which are devoted to the following purposes: In 
the basement are located the incoming underground cables, the 
main distributing frame, the switchboard cable run, the power 
plant, the storage battery, ringing generators, power switch- 
board, wire chief's testing table, supply room and elevator ma- 
chinery. On the first floor are the local manager’s office, the 
cashier’s and bookkeeper’s department and the reception room. 
The second floor is vacant at present, but will in the near future 
be occupied by other departments of the company. On the third 
floor are the offices of the general superintendent and his techni- 
cal assistants and the draughting rooms. On the fourth floor are 
the repair shop and the operator’s cloak and retiring rooms. On 
the fifth floor is the operating room, including the main board, 
chief operator’s and trouble clerk’s desks, toll and long-distance 
board, the intermediate distributing frame, relay racks and fuse- 
board, as well as the ends of the cables as they emerge from the 
shaft through which they are carried from the basement to this 
floor. 

Before making a trip through the building to examine the 
plant in detail, let us turn for a few moments to the affairs of 
this progressive company itself. 
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HISTORICAL. iy 

The Central New York Telephone and Telegraph Com- 
pany was organized in 1882 by a number of Utica business 
men, being a consolidation of five Bell interests, namely, those 
of Utica, Rome, Watertown, Oneonta and Ogdensburg, which 
had been doing a small business for three or four years previous 
to that time. There were then about 500 subscribers on the com- 
bined lists, and the company were the first to give telephone 
service in central New York. They immediately began to reach 
out and build toll lines, the first being the one connecting Utica 
and Rome, continuing from Utica east to the Mohawk Valley. 
All of these circuits were grounded, and switchbords, with 
trunks, were employed. Then followed the period of crude de- 
velopment and expensive reconstruction experienced by all li- 
censees, but the company kept up with the march of constant im- 
provement, and to-day stands practically alone in that enormous 
territory covering eleven counties, as large, perhaps, as Scotland 
or Ireland. It isa complete strip of land across the State bound- 
ed by Canada on the north and Pennsylvania on the south. 
Within this rapidly populating territory are ten exchanges, 4,330 
miles of toll wire, 1,830 miles of pole line, and 2,600 miles of 
overhead wire on exchange work. In Syracuse and Utica alone 
there are 3,900 miles of underground circuits. The longest line 
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wholly within the company’s territory runs from Potsdam on 
the north to Oneonta on the south, a distance of 263 miles, and 
works very satisfactorily. The company have 177 regular em- 
ployees on their pay roll, and their headquarters are at Utica. 
The rates of the company are very reasonable, being for un- 
limited long distance metallic service within one mile of the 
exchange from $39 to $80, and for measured long distance serv- 
ice $30 to $80, according to the class of service. 
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THE SYRACUSE EXCHANGE. 

The Syracuse Exchange supplies 2,000 subscribers, though the 
present switchboard is wired up for 2,500. During the recent 
change from the magneto system to the new multiple, common 
battery, branch terminal metallic system, there was no interrup- 
tion of service, as the old and new exchanges were connected 
by temporary trunk lines. The new exchange, besides embody- 


ing the latest appliances known in the telephonic art, contains 


some features which are said to make its board and service su- 


-perior to that of any exchange in the country. Among these 


may be mentioned the convenient relation between the local and 
long-distance boards, the employment in so large an exchange of 
visual signals, in place of miniature lamps, and the company’s 
arrangement with the local fire department, all of which will be 
referred to later. 

It was on Aug. 15, 1897, that the city granted them the fran- 
chise, by request, permitting them to build subways and put their 
wires underground. It was also decided at that time that the city 
should not attempt to build a subway of its own for reasons 
which were so obvious that little opposition to it was encount- 
ered. The company immediately began to put their wires under- 
ground, and on Dec. 6, only 112 days after the work began, it 
was completed, streets repaved and overhead wires taken down. 
In this work 120,509 feet of single duct Camp tiles were used, or 
over 80,000 1%4-foot tiles. Thirty-five manholes were constructed, 
the average length of a section being 360 feet and the total length 
of the subway, 10,500 feet. There are 37 distributing points, the 
wires being fanned out. either from poles, such as is shown in 
the illustration, or from rings mounted on the top of buildings. 
At one point it was necessary to go under the Erie Canal, and 
for that purpose eleven 4-inch wrought-iron pipes were laid 
three feet below the bed of the canal. The pipes were laid on six 
inches of concrete, surrounded by cement, and the whole was 
imbedded in concrete. Through these pipes the 1o0o-pair lead- 
covered cables were drawn. 

In all, twenty-eight of these cables are at present concentrated 
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of which are numbered to correspond with similar numbers of 
the cables which they support, and this numbering is carried 
out throughout the entire system, in order to facilitate the lo- 
cating of a fault or disturbance. From here they are led to the 
horizontal side of the main distributing frame, where the 200 
wires in each of the twenty-eight cables are fanned out and sol- 


DISTRIBUTING POLE. 


dered to clips arranged horizontally along the board, and num- 
bered for convenience, with respect to the cable to which they 
belong. This side of the frame has an ultimate capacity of 7,200 
pairs of terminals arranged on ten horizontal shelves. On the 
opposite, vertical, or arrester side of the frame are connected 
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at the office manhole, from which point they enter the basement 


of the exchange. 
We shall now make a trip through the building, and trace the 
2,800 pairs of wires from the office manhole to the switchboard. 
CABLE RACKS AND MAIN DISTRIBUTING FRAME. 
Upon entering the basement, the twenty-eight 100-pair cables 
are supported on vertical standards, provided with brackets, all 


the wires of the 20-pair switchboard cables, which are numbered 
to correspond with the subscriber’s numbers on the switchboard. 
The wires on the horizontal and vertical sides of the frame are 
connected by flame-proof cross-connecting wires, called ‘“jump- 
ers.” 

A very important feature of the main distributing board is the 
precautionary means adopted for protection against the action 
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of lightning and high tension currents due to a cross on the line. 
The device employed to protect the operator and the switchboard 
apparatus against the effect of lightning, consists of two carbon 
plates insulated from each other by a fine strip of mica, one of 
the plates containing a small cavity filled with fusible metal and 
grounded. The instant a flash of lightning passes over the wires 
the arc jumps across the plates and passes to the ground through 
the grounded carbon, thus diverting the course of danger from 
the switchboard. The sneak current protector, intended for cases 
of accidental cross on a subscriber’s line, with an electric light- 
ing or power circuit, consists of a small coil of German silver 
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wire wound on a hollow brass spool. A short metal rod passes 
through the hole in the spool, and is held in place by a drop of 
fusible alloy, the whole mounted in a small fibre case. This 
contrivance is supported between two springs. When a current 
of abnormal strength flows through the circuit, the wire, on 
heating the spool, melts the metal, and, releasing the pin, 
grounds the line, thereby opening up the line in the exchange. 
In this way danger is averted which might otherwise cause havoc 
in the exchange. If the cross remains on, the fuse at the cable 
terminal is blown, and prevents damage to the cable itself. 

At the main distributing board all changes are made due to 
the removal of instruments, changes in location of subscribers 
and new connections. 

INTERMEDIATE FRAME, RELAY AND COIL RACKS. 

From the vertical side of the frame the 20-pair cables are led 
through the cable shaft to the intermediate cross-connecting 
frame on the fifth floor. In appearance, this frame is very simi- 
lar to the one in the basement, with the exception that the pro- 
tection devices are missing. This frame serves as an intermedi- 
ary connection between the main frame and the switchboard. Its 
office is to permit of a rearrangement of lines to any operator’s 
position for the purpose of equalizing the calls received over 
her lines. In this way it is a simple matter at any time to bal- 
ance the amount of work shared by the operators. The frame 
has an ultimate capacity for 4,600 subscribers’ lines and 200 trunk 
or other lines, the present equipment being for 2,100 subscribers’ 
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DIAGRAM SHOWING COMPLETE SYSTEM FROM SUBSCRIBER’S STATION TO SWITCHBOARD. 
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scribers’ lines and 20 for local trunk lines. 
mate capacity of 4,800 relays. : 
Near this rack and adjoining the intermediate board is the coil 


It is built for an ulti- 


rack, on which are mounted on 14 horizontal shelves 289 re- 


peating coils. The ultimate capacity of this rack is 714 coils. 
THE MAIN SWITCHBOARD. 

From the intermediate distributing frame the wires are carried 
to the switchboard in a running box placed upon the floor. This 
board, which embodies principles and improvements of the most 
modern and advanced type, consists of six subscribers’ sections 
and two-thirds of a switching section, with three operators’ po- 
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sitions at each section. It is finished in mahagony, stands about 
six feet high, is four feet wide and has an overall length of about 
fifty feet. Its construction is based on the multiple, common 
battery, branch terminal, metallic system. It is at present wired 
for 2,100 subscribers and 20 trunk lines, and has an ultimate ca- 
pacity, when completely installed, of 4,200 subscribers’ and 200 
trunk lines. The end, or switching section, is reserved for the 
incoming trunk lines, and here one operator has the responsi- 
bility of making all trunk line connections. The following figures 
as to some of the apparatus in this section may be of interest. 
The trunk line relays have a resistance of 30 ohms. The double- 
wound relays must operate when .1 ampere flows through both 
windings. The armature does not drop off if up, nor is it drawn 
up when .t ampere is flowing in the winding in series with the 
shell of the plug. The resistance for the ringing circuit is 200 
ohms, and there are 600 ohms in the operator’s telephone set. 
The condenser has a capacity of two microfarads. 


As implied by the term “multiple,” all the subscribers’ lines 
are multipled in each of the sections of the board. Each oper- 
ator, although occupying one-third of a section, has a third of a 
section to the left and a third to the right at her disposal, in this 
way having within reach one complete section. As all the sub- 
scribers’ lines terminate in every section, each operator can 
readily complete a connection without transferring to another 
operator. 

There are, in addition to the 2,100 multiple and 20 trunk jacks, 
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and 200 trunk or other lines. From the horizontal side of the 
frame the wires pass to the multiple jacks, and are also con- 
nected by jumper wires with the vertical side, to the answering 
jacks and the cut-off relays on the relay rack. This rack, as its 
ame indicates, contains the relays and resistances for control- 
ling the signal lights on the main switchboard. The rack has a 
present equipment of 2,120 line and cut-off relays. 2,100 for sub- 


320 answering jacks appearing only in that particular section 
and representing the set of subscribers’ lines over which the 
three operators receive their calls. 

The arrangement for signalling the operator when a connec- 
tion is desired is automatic, and consists in the use of miniature 
electric lamps, controlled by relays and suitable resistances, re- 
ferred to above. Upon the glowing of these lights and a larger 
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pilot lamp in front of the. operator to attract attention, it is at 
once known what subscriber has removed his telephone from the 
hook and desires a connection. On a horizontal keyboard be- 
low the jacks just referred to is a double row of plugs at the 
operator’s command, the rear set intended for insertion into the 
answering jacks, the front set being only used to connect with 
the calling jacks. Corresponding to and connected with the two 
sets of plugs are a double row of miniature magnetic cord 
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touches the ring. of the jack with the tip of the calling plug, and if 
the line is busy it is indicated by a click in the operator’s head 
telephone, but if clear no tick is received, and a calling plug is in- 
serted into the multiple jack of the designated number and the 
called subscriber signaled by ringing nis bell with the proper 
ringing key. The time elapsing between the subscriber’s call 
and his connection with the desired party is about five seconds. 


INTERMEDIATE CROSS-CONNECTING FRAME. 


visuals, operated by relays, whose office it is to indicate when 
the parties have ended their conversation. In place of these 
visuals, several modern switchboards employ miniature lamps, 
but it is claimed that the visuals last longer and give better serv- 
ice. 

The keyboard is so constructed as to admit of party line sery- 
ice, where two subscribers are connectea on the same circuit, 
one subscriber’s signaling apparatus on each side. Each oper- 
ator’s position is equipped with ringing and listening keys cor- 
responding to the plugs at her command. The operation of com- 
pleting a connection is comparatively simple. A subscriber, 
on removing his telephone from the hook, preparatory to calling 


BACK OF SECTION OF SWITCHBOARD. 


When conversation between subscribers has ended, and the re- 
ceivers are replaced on the hooks, the little visuals connected 
with the cords of the corresponding plugs, and which have been 
down during the conversation now jump up, indicating the dis- 
connect signal to the operator. In general, while the lines are 
connected it is evident that when the receivers are off the hook 
the visuals are down, and when replaced they are up. 


TOLL BOARDS. 


In addition to the main switchboard there are three toll and 
long-distance boards where the connection is made between any 
local subscriber and any one on a trunk or long-distance circuit. 
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up another subscriber, indicates this fact by the simultaneous 
glow of the lamp corresponding to his line in the exchange. 
The operator immediately inserts an answering plug in the jack 
above the lamp, thus extinguishing it, and, on throwing over 
the listening key opposite the plug, communicates with the sub- 
scriber, calling “number.” Upon receipt of this, the operator 


The order to make this connection is received from the switching 
operator who has previously received the order from a line 
operator and switched the subscriber on that particular trunk or 
long-distance line. For registering the time consumed during 
a conversation, calculagraphs are being used. These have been 
fully described in The Electrical Engineer. 
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CHIEF OPERATOR’S DESK AND THE WIRE CHIEF. 

In the centre of the operating room is situated the table of the 
chief operator and her assistant. They are, as is well known, 
a sort of ‘“‘policemen” of the exchange, seeing that every girl 
attends strictly to her duty, and the persons to whom everybody 
tells their troubles . But the former duty is chiefly in mind, for 


POWER PLANT SHOWING MOTOR GENERATORS AND SWITCH- 
BOARD. 


the troubles a.e at once communicated to a “trouble” clerk, 
who in turn makes a complete record of the trouble,.and reports 
it to the wire chief, whose testing table is located in the base- 
ment. 

As the neslect to locate telephone troubles and to. supply an 
immediate remedy is the first and principal cause for the sub- 
scribers to grumble and feel dissatisfied, this company have so 
systematized the trouble system that we deem it of sufficient in- 
terest and value to say a few words about their method. 

It has been found by the company that all troubles and com- 
plaints can be classed under the following heads: 1—Light re- 
mains lighted. 2—Lamp does not light. 3+-Cross. 4—Noise. 
5—Transmitter. 6—Hearing. 7—Bell. 8—Cannot. call sub- 
scriber.. ‘9—Receiver off. 10—Cuts off. This list is*in the hands 
of the trouble clerk, and when she hears of a complaint she looks 
at the list and sees under what heading it falls. She then makes 
out a trouble ticket which consists of three separable stubs. The 
top one is called the. chief operator’s check, and contains: Num- 
ber of trouble, date, operator, time, lamp on board, multiple 
number and name of subscriber.. This she keeps as a record. 
The next is the trouble ticket proper, and has on it the above 
material, is signed by the chief operator and is sent to the chief 
inspector. He fills out instructions to the repair man, who fills 
out his report below his order, stating work done, where the 
trouble was, and when the work was finished. This check is 
signed by the repair man and the chief inspector. In the mean- 
time, the latter has kept the lowest stub, namely the chief in- 
spector’s check, which he fills out when repairs have been made, 
and both are returned to the trouble clerk. She, in the mean- 
time, had kept her check on her table,.and awaits the return of 
the other. stubs within 24 hours. If they do not come back in 
that time, an overdue trouble ticket is made out by the manager, 
and on that the chief inspector must explain the delay. A simi- 
lar though not quite as elaborate a system is followed in case 
of switchboard troubles. All cases, after the stubs have been 
returned, are carefully entered on file cards, and these are looked 
over every month by the chief inspector. If he finds that a 
certain trouble has been repeated several times during that 
period, he at once makes that a special subject of investigation, 
locating the fault either in the apparatus or finding that it he 
with his men 
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AUXILIARY FIRE ALARM. : y 

Another feature of the chief operator’s desk is the auxiliary fire 
alarm arrangement, all fire engine houses and the chief being 
connected to her board. In case of fire, all one has to do is to 
call up the central office and notify the operator where the fire 
is located. The chief operator immediately moves a switch which 
rings a gong in the chemical fire house and drops the harness 
on the horses in front of the chemical engine, giving that ap- 
paratus about ten seconds advantage over every othe-. At the 
same time the chief operator rings the circuit on which all the 
engine houses are, for about ten seconds, and at the end of this 
time a fireman is at the telephone in every engine house. Then 
the chief operator tells the location of the fire, and all the fire- 
men hear it at once. A glance at a large card which hangs in 
the engine house would tell the fireman whether the location is 
one to which his piece of apparatus responds. He generally 
knows the card by heart and doesn’t have to look. A large pro- 
portion of the alarms sent in from the business district come 
by telephone. Out of 130 alarms received at No. 6 house last 
year, 30 were by telephone. The proportion of telephone alarms 
is increasing. 

And so we realize the importance of the chief operator, the 
trouble clerk and wire chief, who look for outside as well as in- 
side troubles. That the latter may be a considerable item can be 
gathered from the fact that there are about 130,000 soldered con- 
nections between the terminals of cables.on the main’ distribut- 
ing board and the operators’ switchboard. 

The entire equipment of the exchange was furnished by the 
Western Electric Company, including the 1o0-pair cables used 
in the conduits. The 200 conductors are of hard drawn copper 
No. 19 B. & S. gauge, paper insulated and twisted in pairs, the 
whole being encased in a heavy lead sheath. Before it was ac- 
cepted each cable was tested for capacity not to exceed .08 micro- 
farads per mile, and the insulation resistance not to fall below 500 
megohms per mile. Wire used throughout the exchange was 
furnished by the Okonite Company, Western Electric Co., Safety 
Insulated Wire Co., American Electrical Works, Roebling’s Sons 
Co., and Washburn & Moen. 


THE POWER PLANT. 


Located in the basement is the power plant, which has become 
a necessary. adjunct to a modern telephone exchange, replacing 
the troublesome primary cells which were required at each sub- 
scriber’s instruments in the old magneto. system. Here: are 
housed the storage cells, the centralized power of the exchange, 
as well as the generators for supplying them with current, the 
power switchboard and the motor generator for ringing. In the 
battery room two sets of storage cells are installed, one consist- 
ing of two cells of style 15G Chloride accumulator for operating 
the visual signals.. The normal: useful capacity of these cells is 
about 1,000 ampere-hours. Thirteen cells of the same type de- 
liver the talking current over the lines. ‘They are charged at the 
rate of 120 amperes and 28 volts. The discharge is at 24 volts, 
while the current necessarily varies, ranging from 2 to I5 am- 
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peres. A 100-ampere end cell switch has been installed, enabling 
the charging and discharging of the cells to be accomplished 
simultaneously. A fuse board equipped with the necessary fuses, 
42 arresters for the ringing circuits, and 21 oar -volt 16 c. p. 
lamps, have been installed on the fifth floor. 
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These cells are charged by means of a motor generator of 3,000 
watts capacity, furnished by the Crocker-Wheeler Electric Co. 
It consists of a motor and two generators mounted on a single 
base, the motor receiving current from the central station of the 
Syracuse Electric Light and Power Co., at a pressure of 500 
volts. The larger generator charges the 13 cells furnishing the 
talking current at 28 volts and 120 amperes, while the smaller 
one delivers 120 amperes at a pressure of 6 volts for the 4-volt 
battery, which furnishes current for the operation of the cord 
visuals and transmitters. This motor generator was built so as 
to stand an overload of 25 per cent. for two hours. It is com- 
pound wound, so that a drop of 5 per cent. between zero load and 
full load will not sensibly affect the e. m. f. at the terminals of the 
It is run at a speed of 900 revolutions per minute. 

An auxiliary equipment has been installed to provide against 
any possible breakdown of the other machine or a failure of the 
station to deliver current. It consists of a 500-watt motor gen- 
erator, the motor receiving current from the isolated plant in 
the University Block at a pressure of 110 volts, and the gener- 
ators delivering current at the same pressure as those mentioned 
above. 

Besides these machines, there has been installed a motor gen- 
erator for ringing purposes. The primary circuit is designed 
to operate on a circuit, the potential of which varies from 22 to 
27 volts. The secondary circuit is designed to deliver an alter- 
nating current of one ampere at an e. m. f. of 75 volts, and is 
capable of delivering continuously 75 watts, the current being 


‘between 900 and 1,000 complete alternations per minute. 


In a convenient location near the motor generators is the 
power switchboard, on which are mounted 24 arresters and 


‘fuses, six 50-ampere d. p., four 200-ampere d. p., and one 100- 


ampere d. p. switches, one d. p. double throw 25-ampere switch 
p. seven throw voltmeter switch; two 300-ampere s. 
p. underload circuit breakers for the charging circuits, two 
Weston station ammeters, reading from o to 300 amperes, and 


‘two reading from 0 to 150 amperes. and one Weston station volt- 


meter reading from o to 50 volts. Rheostats and resistances are 

mounted on the back of the board, and the front is illuminated 

by four r1o-volt 16 c. p. lamps. 

OFFICERS OF THE COMPANY AND MANAGEMENT OF THE 
EXCHANGE. 

The officers of the company, whose headquarters are at Utica, 
N. Y., are: President, Robert S. Williams; vice-president, Lewis 
H. Lawrence; secretary and treasurer, Francis G. Wood; gen- 
eral manager, Charles A. Nicholson, all of Utica, and general 
superintendent, Walter W. Nicholson, of Syracuse. Mr. George 
W. Wood is the superintendent of toll lines. The Board of Di- 
rectors consists of Robert S. Williams, Lewis H. Lawrence, 
Francis G. Wood, Charles A. Nicholson, David B. Parker, of 
Buffalo, and Martin A. Knapp and Warren H. Girvin, of Syra- 
cuse. 

Mr. C. A. Nicholson, the general manager of the company, 
has long been a central figure in the telephone business in 
New York State, for he started to make telephones soon after 
Bell’s discovery was announced. In fact, his work aroused so 
much attention that he was looked upon as an infringer, and 
the Bell Company, in recognition of his early work, made him 
their agent for central New York. Closely associated with him 
in all his early labors was his son, Mr. Walter W. Nicholson, 
now the very efficient general superintendent of the company. 
As far back as 1880 he was night operator, and his experience 
was acquired in every possible branch of the art. His latest 
triumph is the splendid exchange which we have described 
above, second to none in this country for quality of equipment, 
thorough discipline and the high esteem in which it is held by 
the community. Of late years he has been ably assisted by his 
brother, Mr. W. S. Nicholson, who, having had a thorough 
scientific training, attends to the technical matters of the ex- 
change, and the result of his careful engineering is evidenced by 
the admirable underground work done by the company as well as 
the very efficient working of the exchange. 

On Mr. W. L. Burdick, the manager of the Syracuse ex- 
change, fall directly the burdens of the management of the 


‘company’s affairs in that city, and his practical telephonic ex- 


perience and executive ability are evidenced in every depart- 
ment. 

Mr. Edward Rathbun is the technical assistant of Mr. W. S. 
Nicholson, and to him is entrusted most of the draughting and 
the attention to technical details. A very ingenious electrical 
combination lock designed by him has been attached to the door 
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leading to the operators’ quarters, and from there to the ex- 
change. Others holding positions of responsibility are Mr. B. 
A. Cornish, the wire chief; Mr. J. E. French, who has charge 
of supplies, and Miss Helen Ormsbee, the chief operator, who 
has been in the company’s employ ever since its organization. 

In conclusion, we wish to express our warm thanks to Messrs. 
W. W. and W. S. Nicholson and Mr. Edward Rathbun for their 
valuable assistance in the preparation of this article. 
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Utilization of Exhaust Steam.’ 
BY J. H. HARDING. 


Js, LL who have given thought to the many practical economies 

possible to be practiced in connection with an. electric 
plant, have figured more or less upon the utilization of the heat 
going to waste in the exhaust steam. As only a small percent- 
age of the heat contained in the exhaust steam can be used to 
heat the feed water, the question naturally arises whether the 
remainder can be utilized. If so, how to the best advantage? 

In looking for a means of utilizing the surplus, we find several 
systems being promoted for heating by exhaust steam. Person- 
ally, I have had little knowledge of heating buildings with ex- 
haust steam, at either near or distant points from a central sta- 
tion. My inquiries along that line led me to the conclusion, 
however, that, while some plants were reasonably satisfactory, 
others were giving much trouble. The reports indicated that 
as the load and distance increased, the trouble also increased. 
Another objectionable feature was the great expense of con- 
struction. An economy or saving is of advantage only when it 
can be utilized without too much outlay of capital. 

While investigating we heard of a system in which the heat 
of the steam was transferred to a volume of water, and that be- 
ing circulated through a supply and return pipe, delivering the 
heat to the buildings to be heated. After a careful investigation 
of the Yaryan system, as it is called, the La Porte Electric Co., 
of which I am superintendent and manager, concluded to install 
it at La Porte in 1897. 

We find that it is possible to heat buildings within a mile of 
the station, thus giving a large field to draw custom from, per- 
mitting us to go to the residence district, and not to be con- 
fined to the business section only. This has been a good thing 
for us, for while we have our mains in the alley behind seven 
blocks of business houses, our income is less than 20 per cent. 
from that source. 

We have a line running one mile out through the residence 
part of the city, nine residences being heated located within 
one block of the end. Again, our station being located at the 
highest point in the city, made it difficult to return the con- 
densed water from steam mains. With this system it makes no 
difference; both lines being full of water one balances the other, 
making it possible to supply heat above or below the station. 

One of the strongest features in favor of the system is, that 
as the water is returned to the station, after it has passed 
through the buildings to be heated, it suffers no waste of heat, 
except the amount radiated from the pipe line, and that sold to 
the customer. That is to say, that if we send out water at 160 
degrees, the return would be 130 degrees, so by raising the 
water 30 degrees, it is up to 160 degrees, and ready to go through 
the line again. The difference in the amount of heat that would 
be lost by radiation from the mains, whether they were of an 
average temperature of 220 degrees, as with steam, or only 160 
degrees, as with water, was an important item that we took into 
consideration. 

There are many features of economy connected with the sys- 
tem that will appeal to the central station man when brought 
to his attention, that would seem too much like an advertise- 
ment were I to introduce them here. Suffice it to say, we are 
satisfied we have a practical way of utilizing all of the exhaust 
steam at our station. 


DISCUSSION. 
In answer to a question, Mr. Harding gave the following de- 
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scription of the arrangement for the storage of exhaust steam: 
We put in a storage tank of about 55,000 gallons. We found 
in practice, as we have increased the output of the plant, that 
during all seasons of the year when the thermometer ranges 50 
degrees or above, we are able to store up sufficient heat in this 
storage tank to furnish our mains and maintain proper tem- 
perature in the different houses, by simply circulating the water 
from the tank. 

As to the method of connecting up, we have our mains so ar- 
ranged that we can run the water back through the tank, or by 
a by-path direct to our pump on the return main, thereby 
enabling us to draw a sufficient amount of hot water from the 
tank to bring the temperature up to what we wish on the mains. 
We regulate the temperature of our water at all times to corres- 
pond to the temperature of the weather outdoors, thereby 
maintaining a uniform temperature in our houses. 

MR. THAYER: While this system presents quite a number 
of new features, yet it has been in use for several years, and ap- 
pears to give good satisfaction, but it might be of interest to 
bring up some features not yet determined in connection with the 
subject. 

The first thing that occurs to me is the liability of the mains 
to corrode. The New York Steam Heating Co., who were the 
pioneers in the distribution of steam, put in a system of return 
mains which returned the water of condensation. They found 
that these mains were subject to such rapid corrosion that it 
was cheaper to abandon their use and simply waste the water 
of condensation, and the question comes up whether the same 
corrosion will not appear in these pipes, even though the temper- 
ature is much less than it would be in the case mentioned. 

The cost of pumping here is a feature with which I have had 
no experience, although I have had considerable experience with 
steam—but the cost of. pumping with a 30-foot head of water 
with a 30-degree temperature head, that is, from 160 degrees down 
to 130 degrees, with 30 pounds of water per horse power per hour 
on your engine, and 150 to 250 pounds per indicated horse power 
on your steam pump, when it will take about three pounds of 
steam to maintain your circulation on a horse power of exhaust 
heat from your engines, and while, of course, that factor during 
the lightly loaded portion of the day cuts no figure, yet dur- 
ing the maximum, or during the time that you have to waste 
part of your exhaust steam, or something like that, it would cut 
some figure. 

Another thing is the prospect of whether you are ever going 
to be able to meter your heat. It is very difficult to prevent a 
man from wasting his heat. Some men, of course, will be care- 
ful, but we know how that works in contract lighting where 
there is no check whatever, and I know that customers would 
take advantage of any wide open heat deal in the same way. 

The station appliances, of course, I do not suppose have been 
worked out. But few appliances have been put in, and the whole 
thing is recent, and we must not criticize the system unduly now, 
but I should very much like to hear from Mr. Stahl on the de- 
tails or arrangement of his storage tanks. Some of the time they 
must deliver their water at a higher temperature than the water 
in the tank, and they must have a special arrangement for heat- 
ing the water quickly and sending it right out quickly, and if 
they depend on their storage tank it may take several hours. 

MR. STAHL: To answer Mr. Thayer’s question regarding 
corrosion. He states that it is found to be impracticable to re- 
turn condensation from the steam plant back to the station. 
There are steam plants used now where they put an exhaust pump 
on the return end and draw the exhaust steam into the radiators 
and prevent back pressure upon the engine. I would not dis- 
parage anybody else’s system, but will speak only of the ques- 
tion raised by Mr. Thayer. Water, having been converted into 
steam, drops all its solids and is pure water. 

In reference to the control on the inside of the building itself, 
in individual places, Mr. Stahl stated that they control it by 
raising and lowering the temperature of the water. He bought a 
water motor for his own use to furnish the power to compress 
the air. The valve acted perfectly. He set the thermostat to hold 
the house at 72, and did not open or close a valve all last winter, 
nor all summer. He provided a by-pass just back of that ther- 
mostatic valve, to take water from the system across the house 
boiler so as to heat the city water for domestic use. The water 
motor was running on the same pressure all the year through, 
and the thermostat shut up the valves so no hot water passed to 
the radiators in the summer time. At the same time, whenever 
the temperature dropped below 72 the radiators received the right 
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amount of hot water to keep the house at just the right tempera- 
ture, and the regulation was periect. 
In answer to a question as to how the radiation required is 


figured, Mr. Stahl stated: We take the cubic contents of the — 


room, That is one of the things, but glass has a great influence, 
and exposed wall has a great influence. I have an illustration 
that I-use in talking to individuals. 
high, with one window 4x6 and another 3x6, and another 21%4x6. 


' The room is an L to a house, and that figures out by the rule 


102 feet of radiation. Take the same room and let the side of 
the house start at 4 feet from the corner, and the other 3 feet, 
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Take a room I5xI6x1I0 feet — 


and you have got out some exposed wall. Now, leave out the 2% ~ 


x6 window, still leaving the 4x6 in and the 3x6, and that takes 72 
feet. So, if you divide it by cubic contents you would not get 
the proportionate amount of radiation. We add up the amount 
of radiation of each room and multiply it by a fixed charge. 
which charge at La Porte is 12% cents. 

This charge varies at different places, going up as high as 15 
cents. They charge 25 cents a°square foot for steam radiation in 
every plant I know of, even where coal is plentiful. With regard 
to the relation between the radiation surface and the equivalent 
surface of glass, the rule extended is to take the cubic contents, 
divide the square feet of exterior surface by 5, 7, 8, 12 or 15, ac- 
cording to its construction, to reduce it to glass. 
structed frame building lined with paper, well painted so that 
the siding lies down flat, may be divided by 10—10 feet of ex- 
posed wall will lose as much heat as one foot of glass. If the 
building is old and loose, be careful and divide by a small figure, 
so as to give a relatively large amount of equivalent in glass. 
Difference in construction determines the divisor. Having re- 
duced it to glass, multiply the total of glass by 75, which will 
reduce it to its equivalent in cubic contents, and the glass ex- 
posed wall is nearly always in excess of the cubic contents. Now, 
for the first story we multiply that by the fixed decimal .or1, 
the second story by .0081, which is 44 as much, for heat rises, and 
the upper story is more easily heated than the lower. We figure 
the upper hall for the quantity, and add it to the radiation of the 
lower hall, putting it all down below, for the upper hall is al- 
ways warm enough. 

Replying to the qusetion as to the average cost of equipping a 
house, Mr. Stahl said: We can have a profit by charging in ter- 
ritory east of the Mississippi River 10 cents a square foot. The 
usual price is 40 to 60 cents for hot water apparatus put in by 
plumbers. 
600 feet of radiation, which, at 30 cents a foot, makes $180. We 
make a flat charge of $20 for the thermostat. The whole appa- 
ratus complete can be installed for $200. Then we also make a 
flat charge of $25 for each job for service connection—that is, for 
piping from the main line, boxing, corporation cock, etc., which 
would be $225 for equipping an eight-room house, a little more — 


than it costs for a good hot air furnace, and not more than it ~ 


would cost for steam radiation. Now, even though we set four 
square feet of radiator surface, the cost of the piping and the — 
fittings and the labor and the valves, is so much less that the cost 
of the job is less than it would be for ordinary hot water or steam 
fitting. ; 

As to the cost of furnishing the heat, say, for an eight-room 
house, such as has just been described, 600 feet of radiation at 
124 cents is $75. The cost, we have frequently been told, is less — 
than the fuel bill, and besides that you avoid coal ashés, the ex- 
pense of renewing boilers and furnaces, and have the conveni- 
ence of securing an even temperature at all times. The house 
is always warm. A gentleman at Springfield, Ill, president of a 
bank there, told me that it cost $125 to keep his home warm; 
then I said to him at once, you use hard coal, although you have 
soft coal right here. He said, certainly. I said, why? He said 
it is cleaner and more convenient. Yes, and I said, you would 


pay $25 more if there was no furnace about your place, no coal — 


or ashes or dust to settle on the carpets and furniture and no © 
noise and no attention necessary. J 


MR. E. WILSON writes: “I carefully bind every volume, and — 


hold The Electrical Engineer in very high esteem as deserving — 


the confidence of all who seek instruction in electrical science, — 
and you will greatly oblige me by sending the missing number 


to me here. I enclose payment for ensuing volume, fear- — 


ing that I might repent if I do not have the benefit of your jour- — 


nal’s weekly visit.” 


A well con- — 


In an eight-room house there are required probably — 
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La Roche Alternator for Scientific Purposes. 


oe cut herewith illustrates the “Ideal” alternator, manufac- 

tured in all sizes up to 150k. w. by F. A. La Roche & Cor 
of New York City. This firm makes a specialty of building ex- 
perimental alternators for colleges and scientific laboratories, 
the following being a partial list of institutions and testing labo- 
ratories of manufacturing firms supplied with alternators of their 
manufacture: Stevens Institute, Georgia School of Technology, 
University of Wisconsin, Pennsylvania State College, Drexel 
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Institute, Yale University, Alabama Polytechnic Institute, 
Queen & Co., Bristol Co., Hunter Fan and Motor Co., Ward 
Leonard Electric Co., Ironclad Resistance Co., Diamond Elec- 
tric Co., Lakon Co., Keystone Electrical Instrument Cone bm-= 
pire Electrical Instrument Co., Fleming-Spence Electric Co. 
and the Dupont Laboratory. These experimental machines are 
generally of small size, and the following description: of the 5 
k. w. three-phase alternator, furnished to the Alabama Polytech- 
nic Institute, which is referred to elsewhere in these pages, 
brings out the main features of this type of machine. 

This alternator is designed to generate three-phase currents 
at 220 volts, and is therefore supplied with three collector rings, 
between any two of which it is possible to obtain a current of 
13.3 amperes and 220 volts, when the armature is revolved at a 
speed of 720 revolutions per minute. Two additional pulleys 
are provided, by means of which it is possible to drive the alter- 
nator at 600 revolutions per minute and 420 revolutions per 
Minute, at which speeds the voltages 180 volts and 100 volts, re- 
spectively, are obtained, the field excitation being maintained 
constant at rio volts. 

The field frame is a massive steel casting with 10 poles. The 
10 field spools are connected in series, each consisting of 410 
turns of No. 14 B. & S. wire, requiring a field current of 3 am- 
‘Peres at 100 volts to excite the field at full load. The armature 
is 107% inches in diameter, is of the tooth type, and provided 
‘with 60 slots, each 11-32-inch wide and %-inch deep. 

_ The core is built up of discs of the best grade of soft sheet 
iron, and the winding, which is embedded in the slots; is well 
‘insulated from the core. The portion of the winding at the 
ends of the armature is thoroughly protected from injury by 
two ornamental brass end shields, provided with openings of 
sufficient size to allow free circulation of air and excellent ven- 
tilation. The 60 slots above mentioned provide space for 30 
.* each of which consists of 21 turns of No. 12 B. & S. wire. 
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These 30 coils on the armature are divided into three groups of 
10 coils each, and the three groups joined together in star 
fashion. The coils are connected around the armature in regu- 
lar order to the first, second and third groups. The two halves 
of a coil are separated by two slots. When all the coils are con- 
nected to the three groups, the three starting ends are soldered 
together and well insulated. The three finishing ends are 
brought to the three collector rings. 

The bearings are of the self-oiling type, and the armature so 
well balanced that there is no vibration, even. when the machine 
is driven at the speed of 2,500 revolutions per minute. For vary- 
ing the degree of tension on the belt, a hand wheel and belt 
tightener are provided on a special sub-base furnished with the 
machine. 

This company also builds larger alternators for single, two or 
three-phase currents, and winds the armature for any voltage up 
to 2,000 volts. The fields can be furnished either separately ex- 
cited or provided with a composite winding; the latter is excited 
by a portion of the total armature current, which is rectified by 
passing through a special commutator. By this means the field 
excitation is increased as the load increases, and by making the 
proper adjustments and degree of compounding can be ob- 
tained. 

F. A. La Roche & Co. would be pleased to receive inquiries 
in reference to these alternators, and are prepared to build spe- 
cial machines, according to engineer’s specification. 
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Some Observations on Acetylene. 
BYSEPARRY VaeliVk ERs 


A LITTLE more than a year ago there was formed in West- 

ern New York a company to make acetylene generators. 
The promoter of the enterprise did not tell what he knew— 
if he knew anything—about acetylene. On the contrary, he kept 
the air full of rumors about the delivery of carbide to consum- 
ers for ¥% a cent a pound. Of course, the death knell of elec- 
trical and common gas interests sounded in the ears of the peo- 
ple that bought acetylene generator stock; and they gloried in 
their pity. The company spent considerable time in developing 
its generators; but when they were ready for the market the 
price of carbide was still far from the prophecies of the pro- 
moter. Carbide was then selling at retail for 4 cents a pound, 
and it has since advanced to 4% cents. 

In June of last year the writer was employed by the company 
to ascertain the merits of its generators, and to make a general 
comparison of acetylene light with other lights. A fine country 
house was chosen for making tests of acetylene. First-rate 
plumbing was done throughout, and fixtures of the very best 
sort were hung. A part of the gas main was made of glass to 
expose any deposit that might be made on its inner surface. 
The main is as clean now as it was when first laid, which speaks 
well for the cleanliness of the product of the generator. The 
generator is one that drops its carbide into a tank of water at 
suitable intervals. The water supply is so excessive that the 
generator stays cool during operation. The promoter was with- 
held from guaranteeing that the operation of this generator in 
this particular house would not cost more than $18 a year, and 
luckily so; for it costs $56 a year. The plant is so successful, 
however, that its owner is well pleased with it. 

Fortunately for the company, its promoter happened to pro- 
mote what is now one of the best generators on the market, 
otherwise the company would have subsided after learning the 
true state of the art of acetylene lighting. Perhaps the most 
interesting thing learned from the practical comparison of acety- 
lene light with other lights is the fact that acetylene is a com- 
petitor of isolated systems only. Upon learning the truth, the 
company ceased its endeavors to talk electrical and common gas 
light out of existence. It is now doing a handsome business in 
places where light is not obtainable from a public plant. 

There is no substantial cause for assuming that carbide is soon 
going to be retailed for very much less than its present cost. 
Furthermore, while the care of an acetylene generator is not 
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emaciating, it is sufficiently burdensome to demand considera- 
tion. It is beyond question that good acetylene light is of a pleas- 
ing quality; that it is restful to eyes that are fatigued by other 
artificial light; that it is from every point of view a thoroughly 
successful and low-priced light for isolated places. But when 
one represents that an isolated acetylene system of lighting is 
better than an electric or a Welsbach gas system from a public 
supply, one is either charlatanic or unwise. 


EASTON, PA., has found municipal ownership of its electric 
plant more costly than when there was dependence on outside 
business control, but the press of that city ascribe the failure 
there to mismanagement. 
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Latest Progress in the Application of Storage 
Batteries.’—I. 
BY JOSEPH APPLETON. 


1B dealing with this subject to-night I shall endeavor to put be- 

fore you some data and results from actual practice, showing 
the present standing of the storage battery in connection with 
modern engineering practice. It has been my lot to bé very 
closely connected with every storage battery installation of any 
size that is now in operation in this country, and I will describe 
the conditions and methods of operation of some of the most 
interesting of these. 

The history of the storage battery in this country is curious, 
and probably comprises more troubles and trials than any other 
branch of the electrical industry. I think it will be generally 
acknowledged that a storage battery “per se’ should be one of 
the most useful adjuncts in every branch of electrical engineer- 
ing, but the failures that were recorded in the earlier days 
proved that the storage battery was not then the commercial 
success those interested would have us believe. Until 1894, the 
use of storage batteries in this country proved most disastrous 
to all concerned. The reasons were many, but may be summed 
up briefly as follows: 

1. The batteries were poorly designed. 
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FIG. 1-STORAGE BATTERY OUTPUT AND SALES DURING THE YEARS 1895, 


No attention was paid to the mechanical features, the 
chief idea being to get the greatest capacity for the lightest 
weight. 

3. The batteries were much over-rated, their full capacity 
being given as their normal working capacity. 

In addition to this the storage battery business generally was 
in an unsatisfactory and weakly condition. Litigation was the 
principal cause. The fear of protracted and costly lawsuits 
prevented capital being invested in the business, and frightened 
prospective users from purchasing storage batteries. 

Now, the conditions are very different. You are all familiar 
with the changes which have been made during the last five 
years in the commercial end of the business. All the disturb- 
ing elements have been removed, and the business has been 
put on a proper and substantial basis. These results are best 
seen from the diagram, Fig. 1. The figures for 1898 have not 
been tabulated ,but they will show that the use of storage bat- 
teries is progressing more rapidly than ever: 
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(Or ten times the business of 1894.) 
1Abstract of paper read before the N. Y. Elec. Society. 
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The storage battery is entirely different from any other piece 
of apparatus which is used for supplying electrical energy, being 
constructed and operated on the principle of chemical action, 
instead of mechanical motion. There must, naturally, be a vast 
difference between these two principles. 

In the mechanically operated apparatus, 


regularity of the output is dependent on the steadiness of the 


a 


or generator, the — 
output of electrical energy is the result of the conversion of — 
the mechanical energy applied to it while in action, and the — 


4 


mechanical energy applied, and the satisfactory running of the 


generator and motive power. 
cal, and is subject to the interruptions to which all moving ma-~ 
chinery is liable. Again, such apparatus, if overloaded to an 
excessive degree, will give visible signs of distress, and, if the 


The operation is purely mechani- — 


overloading is very great, or is continued, will probably give — 


way in some mechanical feature. 

In a storage battery hundreds of horse power can be silently 
stored, and thousands of horse power delivered for a short 
period, with no apparent action or change in the battery. The 
action is purely chemical, and as long as the respective ele- 
ments are there to be acted upon it will surely continue. 

It is this fact that makes the storage battery so reliable. Such 
a thing as instantaneous failure or interruption of the delivery 
of energy is impossible, except, of course, in the case of me- 
chanical injury to the battery from an external cause. Any 
mechanically operated apparatus is liable to interruption 


through breakage or injury to one of its parts, but in a stor-_ 


age battery the chemical action will continue, and consequently 


the output of energy until all the material on the plates has 


been converted. 

An overload has not the same effect on a storage battery as 
on a mechanically operated generator. For a short period an 
overload, even of great extent, does not injure a storage battery. 
It causes the chemical action to take place more rapidiy, or, 
to be more exact, causes more material to be subjected to the 
chemical action, and this, if net continued too long, or repeated 
too often, does not affect a good storage battery. Moreover, if 
the overload is continued too long, it does not mean the sud- 
den failure and collapse of the battery and complete interrup- 
tion of the output, but is shown by the premature depreciation 
of the plates in the battery. It may not be noticed for months 
or even years. ; 

One of the most valuable features of a etorete battery is that 


it will safely take care of any sudden and momentary overload 
in the system, such as grounds or short circuits, and if operat-— 
ing in parallel with generators or rotary converters. will relieve 
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them of such overloads and consequent strain. I have frequent-— 
ly seen batteries burn out grounds on an underground system, 
discharging for a short time at an enormous rate. And in the 
case of batteries operating on railway loads, it is a common 
thing to see an occasional momentary discharge at a rate equal 
to twice the hour rate of the battery. The modern storage bat-— 
tery is designed to stand such occasional extreme discharges, 
and do so without injury. 

It may be well to consider before going further into our sub- 
ject the question of the rates of charge and discharge of stor- 
age batteries, and their capacity at different rates. Of course, 
this will vary somewhat with different types of battery, but not 
to a great extent. The more rapidly you discharge a battery 
the smaller is its available capacity. For example, in Fig. 2, the 
curve illustrates the available capacity of a storage battery when 
discharging at any rate between the ten-hour and one-hour 
rate. That is to say, when the battery is completely isan 
in ten hours and in one hour. It is only within the last fe 
years that a one-hour discharge rate has been possible with a 
storage battery, and it is very largely due to the fact that stor- 
age batteries can be discharged at such rapid rates that their 
use has been growing so rapidly. 

In large engineering problems the storage battery is used 
chiefly to supply large amounts of electrical energy for oe 
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‘may produce the greatest return. 
‘storage battery indispensable, for without its aid it is impos- 
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periods, and by increasing the allowable rate of discharge the 
size of the battery required is consequently reduced. 


In con- 
nection with this question of the reduced capacity of storage 


_ batteries at rapid rates of discharge, there is frequently a mis- 
_ taken idea that if the capacity of a battery is thus reduced, the 
_ efficiency is correspondingly impaired. This is not so at all. It 


is only the available capacity of the battery which is reduced 


by polarization, or, in other words, the chemical action when 
taking place at such rapid rates can only reach the active ma- 


terial which is on the surface of the plates and immediately ex- 
posed to the electrolyte. Hence, in reality, the actual capacity 
of the battery is not reduced, only the available capacity, and 
when the battery is recharged, only the active material that is 
acted upon has to be converted and not the entire amount of 
active material. ‘here is a slightly greater loss in efficiency 
when discharging at a rapid rate due to the internal resistance 
of the battery, this being the C’R loss. 

Storage batteries are not free from trouble, any more than any 
other apparatus, but, under favorable conditions, the compari- 
son is much in favor of the storage battery. No piece of ap- 
paratus yet made is perfect, and its usefulness and consequent 
general adoption may be said to be proportional to the pre- 
dominance of its useful features, to its weaknesses or troubles. 
The rapid growth in the use of the storage battery during the 
last few years is the best proof possible that its troubles are 
very small compared to its advantages. 

As is the case with all machinery and apparatus which have 
to be operated continually for any length of time, the results 
obtained depend not entirely on the design and construction, 
but on the care and judgment with which it is operated. This 
fact is particularly noticeable to any one who is constantly 
brought into contact with different plants and installations, as 
I am, and under different management, or sometimes misman- 
agement, in all parts of the country, and this subject alone 
would afford a very interesting and profitable topic for discus- 
sion and consideration. 

In the early days the storage battery manufacturers, in order 
to maintain a bare existence, had to jump at every opening for 
the use of a storage battery, whether the conditions warranted 
it or not, and, in order to do business, accepted contracts 
drawn entirely from the purchaser’s point of view, without re- 
gard to the capabilities of the storage battery, and guaranteed 
results, which, to say the least, were extremely difficult to real- 
ize. What the results of all this was you know very well. 

Now, things are entirely different. The business is on a 
commercial basis, and it is not a question of getting an order 
at any price, but securing business which will prove satisfactory 
and permanent. Now, storage battery manufacturers will in- 
sist on proper conditions for the operation of their batteries, 
or refuse to put them in. This is as it should be, and I think I 


am perfectly safe in saying that during the last four or five 


years there has not been a storage battery installed in this 
country, except under conditions which justified its use. Of 
course some experimental applications have been made which 
may or may not prove satisfactory, but this does not come 
under the head of the general application of the storage battery. 

It should be distinctly understood that all conditions of elec- 
‘rical distribution are not suitable for the use of storage bat- 
teries, and that it is more to the interest of the manufacturer 
than the purchaser to confine himself only to those situations 
which are suitable, for every failure which is recorded is heard 
of one hundred times to every success. 

Now, that by this method of doing business, confidence in 
storage batteries is being regained, and proper relations have 
been established between manufacturers and users, the growth 
of the use of storage batteries will be still more rapid, for it is 
now realized that when storage batteries are installed and oper- 
ated under proper conditions the result will invariably be satis- 
factory. 

The trend of electrical engineering is to-day toward the con- 


centration of generating machinery, the highest possible econ- 
omy in operation, and the utilization of motive power and gen- 


erating machinery to the fullest extent, so that the investment 
These conditions make the 


sible to maintain a constant load on the power house. 

Every application of electricity has its time of maximum output 
or “peak,” and no matter how many different applications are 
supplied from the same system, their peaks will not fit in so as 
to even matters up, but, on the contrary, it is found that in 
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many cases the peaks occur at about the same time. This is 
particularly noticeable with a railroad and lighting load. 


Again, concentration of generating machinery means a much 
larger area for distribution, and the necessity of sub-stations, 
in order to keep down the investment in conductors, and ex- 
perience shows that in the majority of cases storage batteries 
are cheaper than the copper alone, which would otherwise be 
necessary, leaving out the advantages at the power house. 
This means that the storage battery will now play a most im- 
portant part in all electrical problems, and be of sufficient im- 
portance and value to warrant the conditions being made suit- 
able for its use instead of, as in early days, being dumped in at 
any time to fill up a gap and smooth over any difficulties which 
cropped up. 

In Europe storage batteries are not subjected to the severe 
work they have to stand here. They are looked upon more 
as a reserve, and are not expected to discharge at their maxi- 
mum rate every day, and, perhaps, twice on some days. 

As an example of this, I will tell you what one of the Tudor 
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FIG. 2.—CAPACITY CURVE FOR A “29 H” CELL. 


Company experts from Germany said when he was over here 
last spring. He was attending the National Electric Light Con- 
vention at Chicago, and one of the features of that convention 
was the large storage battery plant, which the Chicago Edison 
had recently installed. During one afternoon, while the con- 
vention was being held, a very heavy thunder ‘storm came on, 
and the battery was called upon suddenly for its maximum 
rate of discharge, and the full rated capacity was taken out. 
The maximum rating of this battery was a complete discharge 
in one hour. Our German fiiend thought that was doing pretty 
well, but, when I told him that this storage battery was installed 
under contract, which allowed the battery to be discharged at 
this rate every day during the winter, he was horrified and said: 

“You must not let them work the battery in that way; tell 
them they must hold it as reserve.” We told him that if we 
did that we should not be able to do any business, and that we 
simply had to meet these conditions, and could do so without 
any difficulty. This instance will show why batteries are main- 
tained at a lower figure in Europe than here, and why it has 
been customary to refer to the behavior of the battery in Eu- 
rope. It is a fact that we have now in this country many stor- 
age battery installations which surpass anything in Europe, 
both in size and method of operation. 


Application of the Electric Motor to Printing 


Press Machinery. 


R. W. H. TAPLEY, of the U. S. Government Printing 

Office, Washington, D. C., read a paper before the Elec- 

trical Section of the Franklin Institute, at its stated meeting of 
Tuesday, January 24, on the above named subject. 

There are no statistics, he said, giving the aggregate horse 
power now used for this purpose, yet it is safe to assert that no 
one branch of machinery can show the results, in power saved, 
improved product and increased output from the application ot 
the electric motor, as printing machinery. The printer demands 
that all the good features of the belt drive as to power and con- 
venience of handling, be retained when the individual electric 
motor is substituted for belt power. That nothing be sacrificed 
in economy of operation and completeness of outfit, it is neces- 
sary that care be exercised in the selection of the type of motor, 
method of control and attachment. If this is to be done, the 
first step consists in becoming familiar with printing press work, 
studying closely the mechanical features of the press to be 
equipped; then, and not until then, are we ready to take up the 
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electrical end. Of the series, shunt and compound motors, the 
latter gives the most satisfactory results. Belted, geared and 
direct connected motors, can be used, though only geared and 
direct are distinctly advantageous over belting from main line 
shafting. The selection as tc which is better, must be decided 
in each individual case. Control of press must be positive as to 
handling under all conditions and providing a suitable range 
of speed. Where possible, arrange presses to operate at a uni- 
form rate of speed, doing away with the demand for wide ex- 
tremes, which are rarely used. 

Of the various methods of control for direct motors, a com- 
bination of armature and field control is best. Armature con- 
trol with carefully proportioned gearing, in sizes up to 5 h. p., 
is a dangerous rival of direct motors. All individual motors 
should be so attached to frame of press as to be practically part 
of it; separate motor foundations are a failure. Geared motors 
should be supplied with rawhide pinions having brass sleeve and 
sides, always using single reduction. Ratios of 10-I are permis- 
sible where press speed is not over 120 r. p. m.; 5 and 3 to I 
where speed is 175 r. p. m., and upward. 

Direct motors should be used where noise is an objection, as 
well as on all large presses, especially for newspaper work. 
Each equipment should be provided with an automatic circuit 
breaker, one that will protect press while looking after the mo- 
tor. This is an absolute. necessity if we obtain all the advan- 
tages of the individual drive. The cost of direct versus geared 
press equipment, for new presses, is 25 to 33% per cent. more 
for the former. Where old belted presses are to be changed 
with conditions equal, the cost is about the same; the gearing 
with fixtures amounting to difference in cost between motors. 
This applies to 5 h. p. motors and larger; smaller sizes may cost 
very much more, sometimes double. 

The general advantages secured by substituting individual 
‘electric drive for belting, are economy of power, positive specd 
applied direct to main driving shaft of press, ability to locate 
press without reference to main line of shafting, freedom from 
dust and dirt, higher grade work and increased output, which 
should amount to 15 per cent. without extra wear on machinery. 
This will easily pay for the electric equipment within three to 
five years. As a reliable method of power application, the elec- 
tric motor is without an equal, for when properly designed as 
to its work, supplemented with substantial attachment, the re- 
pairs are practically nil. 

With flat bed presses, printing 32 pages 16mo per impression, 
an average product can be secured, including all allowances for 
“make-ready” and handling paper, of 21,000 pages per kilowatt- 
hour, with price 5c. per k. w. h., 4,200 pages can be printed for 
tc. Web presses doing the same class, size and grade of book 
work, will print, cut and fold 91,000 pages per kilowatt hour, tak- 
ing same price, 18,000 pages are printed for 1c. A comparison 
shows a balance of 4%4 times in favor of the web presses. When 
large number of presses are in use, a safe ratio of 5% to I can 
be as horse power in motors to horse power in generators in- 
stalled. 


Exports of Electrical Material from New York. 


The following exports of electrical material and machinery 
are from the port of New York for the week ending Jan. 24: 
Antwerp—34 packages electrical material, $3,494. Africa—7 cases 
electrical material, $604. Argentine Republic—2zto cases electri- 
cal material, $8,661. British East Indies—4 cases electrical ma- 
terial, $340. Bremen—2 cases electrical material, $886. British 
possessions in Africa—14 cases electrical material, $383. British 
West Indies—qg cases electrical material, $14,415. 
tralia—2 packages electrical material; $134. Brazil—z25 cases elec- 
trical material, $907; 66 packages electrical machinery, $1,905. 
China—1 case electrical material, $53. Cupa—i19 packages elec- 
trical material, $504. Central America—7 packages electrical ma- 
terial, $246. Copenhagen—8 cases electric motors, $403. Dublin 
—4 cases electrical material, $236. Genoa—7 cases electrical ma- 
terial, $1,520. Japan—to cases electrical material, $582. London 
—68 packages electrical material, $2,594; 17 packages electrical 
machinery, $1,940. Mexico—26 packages electrical material, 
$478. Milan—2z cases electrical material, $213. Newfoundland— 
7 packages electrical material, $641. Oporto—6 cases electrical 
machinery, $375. Porto Rico—28 packages electrical material, 


$511. Sandwich Islands—13 cases electrical material, $79. St. 
Petersburg—26 packages electrical machinery, $5,041. United 
States of Colombia—97 packages electrical material, $2,500. 


Uruguay—3 cases electrical material, $121. 


THE ELECT-RICAL ENGINEER: 


British Aus- * 


[Vol. XXVII. No. 561. 


Hours of Lighting for February. 


In response to inquiries as to hours of lighting we give be- 
low a moonlight schedule totaling 184.40 hours: 


Day Day a 
of £ Ex- of = Ex- 
Week. Q Light. tinguish. Week. Q Light. tinguish. 
Wed { 5.50PM 12.20AM| Wed.......15 II.IONM 5.50AM 
Thu. 2esesO) 1.30 Tht Secee 16 12.30* 5.50 ? 
Fri. 2 JCC OuEOmsnE 10 Briggeeen 17 oT ko 5.50 y 
Sa 4 5850 3.40 Sat.caais at al meow 5.50 ‘ 
SOUR, paca ate 5 6.00 4.50 Suri 19 2.40 5.50 if 
Mon . 6. ICO 6.00 Mon 20) 3320 5.50 
Tues 7 LOSGO 6.00 Tues. 21 400 5.50 
Wed . & 6.00 6.00 Wedii).. <1 22maeeo 5.50 
Thu - 9 6.00NM 6.00 ADEE Pe oe 23=.A.50 5.50 
Finite: 10 6.00 6.00 Lokae acd 24 NoL. NoL. 
Sat at, 6:00 6.00 Sat... ..+s25, No Lo eM Negus 
Sun .12 6.00 5.50 Siti ae 26 NoL. NoL. 
Mon .I3 6.00 5.50 Mon. .....27 6.20PM 9.10PM 
Tues .14 10.00 5.50 Tues, ...-2..20noe 10.20 

*AM FO. 


Lighter Storage Batteries. 


The lessening of the weight of an accumulator of given ca- 
pacity is a problem to be worked at. Gitlcher has made an 
important advance in this direction. He makes his plates of a 
sort of fabric, the warp being of lead wire and the weft of glass 
wool. The finely divided active mass adheres firmly to this, and 
the finished plates are cased in glass wool, which insulates them 
and lessens the risk of disintegration from mechanical causes, 
without impending too much the circulation of the liquid. This 
accumulator has not more than one-third to one-half the weight 
of an ordinary cell of equal capacity. 


Can. Pacific Branch Sold to Street Railway. 


A special despatch from Montreal of Jan. 27 says: “The Can- 
adian Pacific Railway line from Hull to Aylmer, in this proy- 
ince, about 714 miles, which has been leased by the Hull Elec- 
tric Railway Co. for the last two years at $5,000 per annum, has, 
it is said, been purchased by the Hull Company for $100,000.” 

The C. P. R. has been using electric locomotives on this 
branch as described some time ago in The Electrical Engineer. 


A. B. Johnson. 4 


It is with extreme regret that we note the sudden and ac- 
cidental death at Greenwich, Conn., of Mr. A. B. Johnson, 
tather of Mr. E. H. Johnson, of the Sprague Electric Co., on 
Sunday, Jan. 29. He left his home at Alta Crest shortly before 
ten o’clock a. m., seated in a light runabout drawn by a sor- 
rel horse. It was zero weather, and the animal was remarkably 
lively. Only an hour later neighbors carried his lifeless body 
back into the house. A friend saw the wagon overturned froma 
distance and ran to the scene. He obtained help, and placed — 
Mr. Johnson in a carriage and took him to his home, only a 
short distance away. Various reasons are given for the acci- 
dent. One is that part of the harness gave way, and that Mr. 
Johnson thus lost control of the animal. Mr. E. H. Johnson 
was summoned by telephone from New York at once. He was 
expected to arrive in Greenwich on the ten o’clock morning 7 
train, and his father had gone to the station to meet him, but 
was disappointed. 

The body has been taken to Philadelphia for interment. Mr. 
Johnson, although just upon 80, was a masterful horseman, and , 
usually able to give a good report of any of the spirited creatures 
kept at his son’s adjoining country seat. He was well known 
in electrical circles through the members of his family, to whom 
universal sympathy is extended in this painful bereavement. 
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Classified Digest of U. S. Electrical Patents 
Issued Jan. 17, 1899. 


Alarms and Signals :— 


ELECTRIC SIGNALING. | John Pressley Coleman, Edgewood Park, 
Pa., assignor to the Union Switch and Signal Co., Swissvale, Pa., 
617,853. Filed Dec. 2, 1897. Relates to improvements in relays for 
controlling circuits operating translating devices whereby they may 
be rendered inoperative in case of the de-energizing of the relay mag- 
nets, although the contact points in the circuit controlled may be 
fused together. 

RELAY. John Pressley Coleman, Edgewood Park, Pa., assignor to the 
Union Switch and Signal Co., S:wissvale, Pa., 617,854. Filed Jan. 20, 
1898. The combination of a magnet, an armature, contact plates, 
pivotally mounted on the armature, a binding screw, a bar secured to 
the binding screw, and a screw passing through the bar and form- 
ing a back contact for the contact plates. 


Batteries Secondary :— 


GALVANIC BATTERY. Charles T. Richmond, Cleveland, O., as- 
signor to the National Carbon Co., Cleveland, O., 617,908. Filed 
July 18, 1898. The combination of parts constituting a single cell 
and the combination of two or more cells within a single containing 
vessel. 

GALVANIC BATTERY. James D. Darling, Philadelphia, Pa., assignor 
to the Harrison Bros. & Co., incorporated, Philadelphia, Pa., 618,042. 
Filed Oct. 16, 1897. Both elements are disposed in a horizontal direc- 
tion, the zine element being of little vertical height and of such 
breadth as to make a close fit with the walls. 

ZINC ELECTRODE. James D. Darling, Philadelphia, Pa., assignor to 
the Harrison Bros. & Co., Incorporated, Philadelphia, Pa., 618,043. 
Filed Aug. 17, 1898. Comprises a cup-shaped zinc electrode having 
a mass of solid zine amalgam therein. 


Conductors, Conduits and Insulators :— 


ANCHOR FOR OVERHEAD WIRES. John George Buehler, New 
York, N. Y., assignor to Columbia Machine Co., New York, N. Y., 
617,804. Filed Sept. 1, 1898. Comprises a double pull-over, a line 
ear connected to it, a side piece connected to the line ear, the ends 
of the side piece being off-set and means on the pull-over and side 
piece for attaching the stay-wires. 

ELECTRICAL ALARM MATTING. Arthur de Forest Risley, Rich- 
field Springs, N. Y., 617,938. Filed Jan. 27, 1898. An elastic non- 
conducting fabric provided with aligned orifices, parallel conducting 
strips arranged above and below the orifices and forming the insu- 
lated terminals and a loose conductor caged within the orifice. 


Distribution : — 
METHOD OF AND MEANS FOR DERIVING POLYPHASE CUR- 


RENTS. Herbert A. Wagner, St. Louis, Mo., 617,842. Filed Nov. 
13, 1896. Consists in connecting the branch circuits to different 


points in a single-phase supply circuit and to each other, and shifting 
the phase of one of the branch circuits. See page 133. 


Electro-Metallurgy :— 


ELECTROLYTIC REFINING OF COPPER. Elias A. Smith, Ana- 

- conda, Mont., 617,886. Filed May 19, 1898. Consists in depositing 
the copper from anodes thereof immersed in an acid bath, concentrat- 
ing the resultant impure electrolyte to recover by crystallization the 
bulk of the blue vitriol; further treating the ‘“‘mother liquor” by pro- 
gressive shallow evaporation at high temperature under air pressure. 
to throw down the iron salts and further treating it for the antimony 
and arsenic. 

METHOD OF EXTRACTING METALLIC ORES. Elias Anthon 
Smith and Markus Hartmann Lyng, Anaconda, Mont., 617,911. Filed 
Nov. 17, 1897. Consists. in digesting the wet pulverized ore under heat 
and pressure by means of a suitable oxidizing agent in presence of a 
free acid and thereafter separating the soluble salts from the refuse 
gangue. 


Measurements : — 
COUNTING MECHANISM OF ELECTRIC SUPPLY MOTOR ME- 
TERS. Sydney Evershed, London, England, 617,726. Filed June 7, 
1898. Details of construction. 


Miscellaneous :— 


ELECTRIC CONDENSER. Charles S. Bradley, Avon, N. Y., 617,714. 

' Filed Dec. 16, 1897. Composed of wires wound adjacent to one an- 

other and kept from electric contact by an open spiral of insulating 
material wound about one of them. See page 134. 

APPARATUS. FOR PRODUCING ELECTRIC CURRENTS. Mit- 
ford C. Massie, Washington, D. C., 617,901. Filed Oct. 11, 1898. A 
Wheatstone bridge is combined with means for repeatedly and alter- 
nately balancing and unbalancing the resistance of its branches,and 
means for energizing the branches whereby a current is produced in 

: the bridge conductor. 
ELECTRICAL APPARATUS FOR FREEING, LIGHTING OR EX. 
’ TINGUISHING GAS BURNERS AT A DISTANCE. Paul Louis 
Guyenot, Aix Les Bains, France, 617,958. Filed July 30, 1898. Em- 
ploys a ball valve which is operated by an electromagnet. 

METHOD OF MANUFACTURING GRAPHITE ARTICLES. Ed- 
ward Goodrich Acheson, Buffalo, N. Y., 617,979. Filed Nov. 3, 1898. 
The raw material is taken in proper quantity, is molded under pres- 
sure in the shape of the article, and is then converted into graphite. 


ee page 132. 

ELECTROMAGNET. Max Schiemann, Dresden, Germany, 617,838. 
filed Dec. 31, 1897. Adapted for use as a circuit closer on electric 
railways in which a sectional conductor rail is used. 

} ELECTRIC IGNITER FOR EXPLOSIVE ENGINES. F. E. Canda, 
New York, 617,806. Filed Aug. 26, 1897. Details of construction. 

4 ELECTROMAGNETIC HONE. Theo. R. Smith, Los Angeles, Cal., 

ff. 617,783. Filed Dec. 9, 1897. Details of construction. 


Railways and Appliances :— 


_ CONDUIT ELECTRIC RAILWAY. Richard W. Barkley, New York, 
617,708. Filed June 13, 1892. Renewed Jan. 22, 1895. Comprises a 
main conductor, a double trolley provided with two contact pieces, 
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independent conductors from the pieces and means for causing either 
of the pieces to make contact with the main conductor. 

MEANS FOR BONwvING RAILWAY RAILS. Frederick Hachmann, 
Milwaukee, Wis., assignor of thirty-one fortieths to M. F. Elisabeth 
Baasen and Henry L. Strohmeyer, Milwaukee, Wis., 617,737. Filed 
Sept. 14, 1898. Consists of an integral metal bar and legs thereon, 
one at each extremity of the bar projecting in the same direction, the 
degs having laterally projecting toes on corresponding sides of the 
egs. 

ELECTRIC RAILWAY SYSTEM. Emil Berthold Walter Reichel, Ber- 
lin, Germany, assignor to the Siemens & Halske Electric Coz, of 
America, Chicago, 1ll., 617,837. Filed Oct. 8, 1898. An indicator for 
ba) the assistant motorman on a train containing more than one 
motor car. 


Regulators ;—- 


REGULATOR FOR CONSTANT CURRENT DYNAMOS. James J. 
Wood, Fort Wayne, Ind., 617,793. Filed July 8, 1898. Designed for 
use on an arc dynamo feeding a circuit of lamps in series. 

Switches, Cut-Outs etc, : — 


ENCLOSED ELECTRIC SWITCH. William Milton Brown, Johnstown, 
ieee aul er @ tae Filed sept. 11, 1897. Comprises a closed insulating 
vessel and a casing for same, tapered passages in the Opposite walls 
of the vessel and casing, a post passing through the vessel and fit- 
ting in the bearings and a switch member carried by the central 
portion of the post. 

FUSE PLUG. Leslie C. Orrell, Chicago, Ill., 617,765. Filed Sept. 25, 
1897. Constructed so as to be easily renewable. 


Telegraphs :— 


TELAUTOGRAPH. George S. Tiffany, Highland Park, Ill., assignor to 
the Gray National Telautograph Co., Richmond, Va., 617,890. Filed 
May 29, 1896. Renewed Feb. 11, 1898. Details of construction, 

TELAUTOGRAPH. George S. Tiffany, Highland Park, Lil., assignor to 
the Gray National Velautograph Co., Richmond, Va., 617,891. Filed 
Feb. 8, 1897. Renewed July 29, 1898. Details of construction. 

TELAU1OGRAPH. George S, Tiffany, Highland Park, Ill., assignor to 
the Gray National Telautograph Co., Richmond, Va., 617,892. Filed 
Aug. 21, 1897, Renewed July 29, 1898. Details of construction. 

Telephones :— 

CONNECTION-COUNTING MECHANISM FOR TELEPHONE 
LINES. Charles E. Scribner, Chicago, Il., assignor to tne Western 
Electric Co., Chicago, Ill., 617,889. Filed March 15, 1897. Details 
of construction. 

LOCK-OUT_ MECHANISM FOR PARTY TELEPHONE LINES. 
Charles E. Scribner, Chicago, Ill., assignor to the Western Electric 
Co., Chicago, Ill., 617,840. Filed June 21, 1897. Details of con- 
struction. 

MAGNETO CIRCUIT CLOSER. John E. Fuller, New York, N. We ase 
signor to Caleb Coles Dusenbury, Lake Mahopac, N. Y., 617,858. 
Filed Nov. 10, 1898. A switch is actuated automatically by the cur- 
rent set up in the generator so as to include in the exterior circuit 
the circuit passing through the coils of the armature. 
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Walker Motor Not an Infringement. 


It was decided in the United States Circuit Court of Appeals 
at Boston on Jan. 26, Judges Colt, Webb and Brown, in the case 
of the Thomson-Houston Electric Co. vs. the Athol & Orange 
Street Railway Company, that the Walker motor which is in use 
by the company is not an infringement of patent No. 448,260, is- 
sued March 17, 1891, to Edwin W. Rice, Jr. The bill therefore 
is dismissed, the court, whose opinion is written by Judge Colt, 
holding “that in construction and mode of operation the Walker 
motor is distinctly different from that described in the Rice 
patent.” 


Edison Elec. Lt. Co.. N. Y. vs. E. G. Bernard 
& Co., Dismissed—Life Too Short for 
Such Cases. 


In rendering a decision in the case of the Edison Electric 
Light Co. against the E. G. Bernard Co. et al., an infringement 
case that has been in the United States Courts for a long time, 
Judge Coxe says: “The defendants’ counsel, in the memoran- 
dum submitted upon this motion, have exhausted the list of ad- 
jectives belonging to legal nomenclature in expressing their 
opinion of the absolutely untenable character of the complain- 
ant’s case. In their opinion the greater part of the complainant’s 
testimony was ‘irrelevant,’ its case ‘hopeless,’ the suit ‘unjust’ 
and the complainant’s conduct in maintaining it ‘a wilful and ma- 
licious tool.’ To the extent of holding that the action cannot be 
maintained the court agrees with them. The court is also of the 
opinion that a volume two and one-fourth inches in thickness 
and containing nearly 1,000 printed pages was unnecessary to 
meet such a cause of action.” 

After reviewing the evidence and argument and dismissing the 
bill with three-fourths of the costs on complainant, Judge Coxe 
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says: ‘In brief it is thought that no impartial mind can examine 
this record, in the light of the simple issue involved, without 
being convinced that it is an imposition upon court, counsel and 
parties alike. Such words obstruct the paths of truth, retard 
equity and tend to shorten life and to promote insanity. If the 
bar would unite with the bench in confining the records in 
equity causes within reasonable limits, it is thought that the re- 
form would be even more advantageous to the former than the 
latter.” 


Nassau Railroad Fined for Refusal to Obey an 
Injunction. 


United States Judge Lacomb filed in the office of the clerk of 
the United States Circuit Court, in Brooklyn, last week a find- 
ing in the case against the Nassau Electric Railroad Company, 
in which the latter is fined $25 each on several hundred cars for 
neglecting to observe an injunction issued on the petition of the 
Sprague Company for infringement of patents in the operation 
of car motors. The arguments were heard by Judge Lacomb 
several months ago, during which time the Nassau Company, 
it is stated, continued to use the patent, and the findings are ac- 
companied by a second injunction issued in favor of the Sprague 
patents by the General Electric Company. 


Telegraph Companies’ Rights on Railways. 


The Supreme Court of Appeals of Virginia at Richmond, Va., 
on Jan. 27 rendered an important decision in the case of the Pos- 
tal Telegraph Co. against the Farmville and Powhatan Railway. 
The Court reversed the decision of the former court in the case 
of the telegraph company against the Norfolk and Western. 
The effect of the decision is to give the Postal the right of con- 
demnation proceedings along all railway rights of way. 


Telephone Summons Held Legal. 


A special despatch from Hillsboro, Tex., of January 17, says: 
The fine of $100 imposed: upon Sheriff Anderson, of Harris 
County, for a failure to make a return on an instanter subpoena 
in the Erwin habeas corpus at Dallas recalls the Hawk habeas 
corpus in this county recently. The point in each case, that a 
summons by telephone is legal, is the same. Judge Morrow so 
ruled on the point, and fined Hawk, the city marshal of Corsi- 
cana, $50 for failure to obey a telephone subpoena, but afterward 
reduced it to $15, and it was paid. The case of Sheriff Anderson 
is being watched here with interest. 


American Institute of Electrical Engineers. 
The 13Ist meeting of the Institute was held at 12 West Thirty- 


first street Wednesday evening, January 25. An interesting 
and valuable paper was presented by Lieut. S. Dana Greene, of 
Schenectady, entitled ‘Electricity on Ship Board,” illustrated 
by diagrams. It was discussed by Capt. Millis, Lieut. Walling, 
J. W. Lieb, Jr., T. C. Martin, Prof. Elihu Thomson, Townsend 
Wolcott and others. 

At the meeting of the Executive Committee in the afternoon 
the following associate members were elected: Royal Bradford 
Daggett, electrical engineer, Electric Storage Battery Co., Mar- 
quette Building, Chicago, Ill. Ernest I. Dyer, engineer and 
manager of the Engineering Department of the American Trad- 
ing Co., Box 28, Yokohama, Japan. George Henry Hill, chief 
engineer, Elevator Department, Sprague Electric Vo., Bloom- 
field, N. J.; residence, New York City. Ernest Rowland Hill, 
electrical engineer, Westinghouse E. & M. Co., Pittsburg, Pa. 
William A. Lynn, assistant in electrical engineering, University 
of California, Berkeley, Cal. J. Manley Simpson, assistant su- 
perintendent, Northwestern Grass Twine Co., P. O. Box 2513, 
St. Paul, Minn. Thomas Perrin Thompson, electrical labora- 
torian, Brooklyn Navy Yard; residence, 217 Cumberland street, 
Brooklyn, N. Y. Alfred J. Thompson, electrical engineer 
and contractor, San Ignacio 50, Havana, Cuba. Robert M. Wil- 
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son, student, McGill University; residence, 113 Shuter street, 
Montreal, Quebec. : 

The following were transferred to full membership: Philan- 
der Betts, electrician, U. S. Navy Yard, Washington, D. C. — 
Winden Elwell Goldshorough, professor of electrical engineer-_ 


ing, Purdue University, Lafayette, Ind. ; 


National Association of Manufacturers. 


The above association held last week a very interesting, well 
attended and satisfactory meeting at Cincinnati, where many — 
hospitalities were extended. The papers and discussions occu- 
pied several days and were devoted to questions of commerce — 
and trade, patents and copyrights, etc. Commissioner Peck, ofa 
the Paris Exposition, appeared before the convention, and hisaa 
advocacy of a fine representation for America was warmly en- | 
dorsed, The meeting for 1899 is to be held in Boston. The of ~ 
ficers elected for the ensuing year are: President, Theodore C. ~ 
Search, of Philadelphia; secretary, E. P. Wilson, of Cincinnati; ; 
treasurer, Charles A. Schieren, of New York, all the incumbents — 
of the past year. Mr. C. A. Moore is vice-president for New 
York; Mr. John H. Converse, for Pennsylvania; Mr. Pliny 
Jewell, for Connecticut. 
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Rising Tide of Trade. 


The recent great activity in stocks and bonds has been but an 
anticipation and discounting of the improvement in the condi- 
tions of business, as evidenced by the better quotations for all 
staples, and the speculative dealings in many lines of product, 
due to the desire to benefit by the large demands that appear in — 
the returns of consumption on every hand. Iron and steel are . 
in briskest demand, copper is advancing, coal is active, the lum- 
ber trade is busy; advances in cotton are maintained, and dry 
goods are wanted; wool is firm, and machinery is in request 
everywhere for almost every line. Retail trade is very good 
throughout the country. ' 

Last week was the busiest that Wall Street has ever seen, due 
in some measure to a healthy reaction which has checked the © 
fever to buy anything in sight. Sales even ran up to 1,600,000 — 
shares in a day, but on the whole the market was very steady, 
and money continued easy. During the week, 95,640 shares of — 
Western Union exchanged hands around 96 to 98, while General — 
Electric on sales of 27,172 soared to 112% and closed at III. © 
Commercial Cable sold at 189. New York Edison was steady 
at 195-6, but Metropolitan Street Railway made a splendid jump — 
from 196 to 217 on sales of 84,000 shares. In Boston, American — 
Bell fell off 13 points to 300, but West End was strong at 94. 

Copper, New York, sold at 15.75 cents; tin at 24.50; heavy’ 
steel rail, Eastern mill, $19. All the metal markets are buoyant. . 


& 
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Brooklyn, N. Y., Railroad Consolidation. 4 

A syndicate, headed by ex-Governor Roswell P. Flower and 
his associates in the Brooklyn Rapid Transit Co., has been 
formed for the purpose of bringing about the consolidation of . 
the local transportation companies. In addition to the more than if 
three hundred and fifty miles of double tracks controlled by the i 
Rapid Transit and Nassau systems, the other companies to be 


taken into the consolidation are the Coney Island and Brooklyn 
(which in turn owns the Brooklyn City and Newtown), the 
Brooklyn Elevated and the Kings County Elevated. 

The total mileage of the combined surface roads to be oper- 
ated by the syndicate amounts to over 650 miles, the Brooklyn 
Heights system consisting of 205, the Brooklyn, Queens County 
and Suburban, 45; the Brooklyn City and Newtown, 19; the 


- element, and peroxide of lead as the negative. 
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Coney Island and Brooklyn, 25, and the Nassau electric system, 
135. 

The gross earnings of the roads in 1898 amounted to $9,903,- 
150, $4,726,142 being earned by the Brooklyn. Heights system, 
$1,626,423 by the Queens County and Suburban, $700,924 by 
the Brooklyn City and Newtown, $694,480 by the Coney Island 
and Brooklyn. 

The mileage of the elevated roads amounts to about 27, of 
which the Brooklyn Union has about 18 miles and the Kings 
County Elevated, o. 


Am. Dist. Tel. of N. Y. 


The report of the American District Telegraph Co., of New 
York City, for the year ended Dec. 31, shows: Gross earnings, 
$568,156, an increase of $37,814; net earnings, $86,649, an increase 
of $14,736; total income, $104,514, an increase of $14,814; con- 
struction, $13,178, a decrease of $1,333; balance, $91,336, an in- 
crease of $16,147; surplus, after dividends, $14,452, an increase of 
$16,145; damages settled, $5,000, an increase of $5,000; surplus, 
$9,452, an increase of $11,145; previous surplus, $53,020, a de- 
crease of $1,693; total surplus, $62,472, an increase of $0,452. 
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The Harrison Open Circuit Cell. 


i rings being equal, the great desiratum in a voltaic 
cell is high e. m. f. At the present time the cells 
in commercial practice giving the highest potentials are those 
employing bichromate of potash in one form or another as a 
depolarizer. Even with this electrolyte and employing carbon 
and zinc as the elements an e. m. f. of 2 volts can scarcely be 
counted on in regular work. It will be of interest, therefore, to 
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HARRISON OPEN CIRCUIT CELL. 


many engaged in electrical work to learn that a cell is now avail- 
able giving close on to 2.5 volts, which is specially adapted to 
open circuit and what may be termed semi-open circuit work, 

The cell, which is illustrated in the accompanying engraving, 
is endowed with its high e. m. f. by the use of zine as the positive 
Peroxide of lead, 
as is well known, is the active material of the storage battery. 
Peroxide of lead is highly electro-negative, and hence, by plac- 
ing it in juxtaposition to zinc, the high voltage of nearly 2.45 
volts per cell is obtained, the electrolyte being dilute sulphuric 
acid. 
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In this cell, which is the result of several years’ experimenta- 
tion on the part of the manufacturers, Messrs. Harrison Bros. 
& Co., Incorp., of Philadelphia, one ounce of zinc will give 
20 ampere-hours at an average of 2.2 volts. Theoretically, there 
is enough lead peroxide in each cell to depolarize three ounces 
of zinc. This would give a capacity of 60 ampere-hours. In 
actual practice, with a slow rate of discharge on open circuit 
work, about two-thirds of the theoretical is possible, or 40 am- 
pere-hours. 

In the Harrison cell, one charge of acid will dissolve one ounce 
of zinc without due increase of internal resistance. Local action 
does not occur, even when the zinc gets rough, as the zinc is 
self-amalgamating to the last. 

The negative element, as stated above, is made of peroxide of 
lead, eight ounces of which material is used in the manufac- 
ture of one stick. It is estimated that the cost of the electrical 
energy obtained from this cell is a little over 1. cent per watt-hour. 

In a test of these cells, made recently by Mr. Milford Levis, 
it was shown that after nearly four months’ working the e. m. f., 
originally 2.49 volts, had decreased to only 2.4 volts. 

Besides its special adaptation to open circuit work, such as 
electric bells, burglar alarms, telephone transmitters, etc., the 
cell is eminently adapted for the operation cf physicians’ and 
dentists’ miniature lamps, two cells 6 inches high by 4 inches 
square, being sufficient to light up such lamps to full brilliancy. 

This novel and interesting cell is now being placed on the 
market by the Thermo-Electric Co., “Times” Building, New 
York, who are the sole agents for its sale. 


Triumph Co.’s New Dynamo. 


An expression used in our article last week on the new dyna- 
mo is open to misconstruction. The saving of power claimed 
by the manufacturers, the Triumph Electric Co., of Cincinnati, is 
35 per cent. In other words, for an equal number of lights main- 
tained, only 65 per cent. of the energy hitherto used, is required 
by the new machine for its work. 


Advance Electric Co. 


We are advised by the Advance Electric Co., of Indianapolis, 
Ind., that the following changes have occurred in its adminis- 
trative personnel: Mr. D. D. Smith retires as president, and 
Mr. Harry B. Marsh has been elected to the position. Mr. 
Charles H. Talmage remains as treasurer, and Mr. Herbert S. 
Wood, of the Indiana National Bank, is made secretary. The 
Board of Directors is composed as follows: Messrs. H. B. 
Marsh, C. H. Talmage, H. S. Wood and J. C. Ingram. The 
company is engaged in bulk electrical construction, supplies 
and general repair work in both street railway and power plants, 
and has been in existence two years. 


American Bridge for Hawaii. 


The Berlin Iron Bridge Co., at East Berlin, Conn., have 
just shipped several carloads of bridge material to the Hawaiian 
Islands. It is believed this is the first American bridge that was 
ever put up in these islands. The contract for this bridge was 
obtained through their regular established agency at Honolulu, 
and the men will be sent from the United States to put up the 
bridge, which is for highway travel. It consists of one span of 
200 feet, 40 feet wide, and will be located across a river in one of 
the larger towns of the islands. 

The Berlin Iron Bridge Co. are doing quite a large foreign 
business, having a regular established agency at Honolulu, also 
one at Guadalajara, Mexico and at Berlin, Germany. They also 
have a representative at the present time traveling through Rus- 
sia obtaining information in reference to the possibilities of steel 
buildings for that country. When it is shown that the American 
bridge builder can furnish steel structural work for all of these 
foreign countries the possibilities of the business are of such a 
nature that one can readily understand the large advance that 
has been made in the economical production of this class of ma- 
terial by American mechanics in the last twenty years. 


EARL W. SLAWSON, as trustee, has bought the factory, 
etc., of the old National Electric Co., and is forming a new con- 
cern to be known as the Phoenix Manufacturing Company, in 
which J. H. Roberts, T. Hobbs and others will be interested 
with him. The plant will be started up, and 50 men employed at 
the outset. 
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Guest Calls and Fire Alarms. 


The electrical industry in the line of annunciators has enjoyed 
many promising points of promotion during the past few years 
in the line of guest call and fire-alarm attachments, which are 
universally used throughout the country in all the larger and 
most modern hotels. Among the most recent features is the 
telephone system, which is now being used in a great many 
hotels in connection with their annunciator. 

This enables the clerk to call the occupant of the room, and 

. by connecting a plug in the spring jack, directly beneath the 
return call push, he is enabled to carry on a conversation by 
means of a telephone, which does away entirely with the old sys- 
tem of speaking tube, which was formerly used in a great many 
instances. 

While observing these points of advantage and industry in this 
line, we might make mention of the fact that the Western Elec- 
trical Supply Company, of St. Louis, Mo., have recently incor- 
porated this system into their well known “Perfection” annunci- 

-ator, and are now ina position to furnish any hotel instrument 
with or without return call attachment, with the telephone at- 
tachment, full particulars of which will be furnished on applica- 
tion. 


American Vitrified Conduit Co.’s System In 
Baltimore. 


The Board of Awards of the city of Baltimore, upon the 

recommendation of the chief engineer of the Electrical 
Commission, Mr. Charles E. Phelps, Jr., awarded on Jan. 27 the 
contract to the American Vitrified Conduit Co., of New York, 
of which Mr. C. J. Field is general manager, for the entire elec- 
trical conduit system for the city of Baltimore for several million 
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“AMERICAN VITRIFIED ” CONDUITS AS ADOPTED FOR BALT IMORE. 


feet of their vitrified tile multiple duct conduits. 
is from two to sixteen ducts. 

The ‘engineer of the commission, Mr. Phelps, prepared very 
careful specifications, on which bids were received for the vari- 
ous kinds of multiple and single-duct tile conduits, cement pipe, 
wooden and indurated fibre. The commission reserved the right 
to select any style conduit they thought best for the city’s inter- 
est after opening of bids and upon the recommendation of their 
chief engineer. Bids were opened on Wednesday, Jan. 25, and 
referred to the engineer for his report. Upon his reommenda- 
tion, made after very careful consideration and investigation 
of the subject, the contract was awarded to the American Vitri- 
fied Conduit Co., as above stated, although their bid was among 
the highest submitted on conduits. 


The multiple 


LERCH BROS. STORE, of Baltimore, Md., have recently 
started up a direct connected outfit, consisting of a General Elec- 


tric generator direct connected to a 100 h. p. engine, built by 
the Ball Engine Co., Erie, Pa. 


THE CHICAGO FUSE WIRE & MFG. CO,, 154 Lake 
street, Chicago, and 853 Broadway, New York, are offering 
something interesting in the way of railway fuse links. There 
seems to be no question as to the quality of goods made by this 
company, 
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Baker & Co. 


Owing to increased business demands made upon Messrs. 
Baker & Co., the platinum refiners, to secure additional space, 
they have found it necessary to remove their New York office 
from 121 to 120 Liberty street. 

They have on exhibition at the above address a number of 
specimens of crude platinum, among which is their large nug- 
get, which is believed to be the biggest in any collection on the 
American continent. 

The collection is very interesting to metallurgists, chemists 
and all persons interested in the different uses of platinum. 


Warren Elec. Mfg. Co., of Sandusky. 


The Warren Electric Manufacturing Company, of Sandusky, 
O., has appointed J. Holt Gates & Co., 1426 and 1427 Mar- 
quette Building, Chicago, general agents for their apparatus in 
the Western territory surrounding Chicago. They have recently 
placed, through that concern, a 15,000-light alternating current 
plant for the great new power and light plant of Armour & Co. 
at their extensive works at the Union Stock Yards, Chicago. 
This plant will consist of one machine of 7,000 16-candle power 
light capacity, at 1,110 volts and 7,200 alternations; also two 3,609 
lighters, 1,100 volts and 7,200 alternations. These alternators of 
the inductor type, will be operated by rope drive from Corliss 
engines of 2,000 h. p. and 1,100 h. p. each, to which engines will 
also be attached Walker direct connected power generators. It 


is stated that the Warren alternators were selected on account 
of their close regulation, high efficiency, low temperature and 
ability to stand “grief.” 

The Warren Electric Co. are now prepared in their new fac- 
tory to build 10,000-light machines, both single and two-phase. 
They have sixty odd machines on order at the present time. 
Their new plant at Sandusky, O., is modern and up-to-date. 


In An English Cotton Mill. 


A contract has recently been received by the Westinghouse 
Electric and Manufacturing Company for installing an electrical 
plant to operate a large cotton mill near Manchester, England. 
The machinery involved in the contract consists of two alter- 
nating current generators and 21 motors, having an aggregate 
capacity of 310 h. p. The contract was received through the 
London agency, from Beyer, Peacock & Co., of Manchester, 
England. 


PUERTO RICO, W. I. Articles of incorporation have been 
filed in New Jersey of the Puerto Rico Co., with an authorized 
capital of $1,000,000. This company is empowered to manufacture 
and sell gas and electric light in the West India Islands. The 
incorporators are Matthew Randall, Nathan J. Mitchell, Edmund 
C. Alsop and Frank B. McAvoy. 
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: Simplex Friction Tape in Tin Boxes. 
| Se Western Electric Company, of Chicago and New York, 
is furnishing its customers Simplex friction tape packed in 
tin boxes. The boxes are 4% inches in diameter and 1 inch deep, 
and contain one-half pound rolls of tape carefully wrapped in 
oil paper. The tape is prepared with the greatest care, of high 
grade materials, and either white or black tape is furnished. 
This method of packing tape has advantages which are readily 
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appreciated. The tape is thoroughly protected from the drying- 
out effect due to the exposure to air, and is also protected from 
dirt. The box is of a convenient size, to be carried by the wire- 
man, and will supply him with a receptacle for the partially used 
roll which otherwise might be thrown loosely into the tool bag. 
It is convenient, always clean and economical, and contractors, 
central station managers and users of tape generally will find 
it to their advantage to order at least a sample lot. 


Manhattan Electrical Supply Co...» :. 
This pushing and enterprising concern, of 32 Cortlandt street, 
New York City, has in its new and handsome catalogue No. 10, 
of 336 pages, a perfect mine of information as to electric light 
goods, household electrical apparatus and telegraph and tele- 


phone supplies. These are all profusely illustrated, and descrip- 
tive data is given with prices. When thé company was started 
in 1888 it had a floor space of 320 square feet. It now has over 
60,000 square feet, and its own factory is fully equipped for the 
cheap production of all classes of goods at the lowest prices 
compatible with excellence. 


Fan versus Chimney. 


“Artificial draft,” so states Mr. W. S. Hutton, “can be readily 
adjusted to effect the combustion of different kinds of fuel at dif- 
ferent rates of combustion. It permits efficient combustion of 
fuel of inferior quality, and enables a steady supply of steam to 
be.maintained, independent of climate and weather. It enables 
the supply of air to be properly distributed to the fuel in the 
furnace to effect economical combustion. The supply of air 
above the fuel can be readily adjusted to effect combustion of 
the gases evolved by the fuel, and the supply ot air below the 
iuel can be regulated to effect the combustion of the solid. por- 

tion of the fuel, and the movement of the hot gases can be 
readily controlled.” 

There is no valuable feature of the chimney that is not pos- 
sessed by the fan to at least the same, and in many cases to a 
-more marked degree. The very features which are most con- 
-ducive to economy are those which are incidental to the use 

of the fan for draft production. While the recent extensive in- 
troduction of induced draft in stationary practice has done much 


THE ELECTRICAL ENGINEER. 57 


15 


to emphasize the advantages of this system, the general superi- 
ority of mechanical draft, properly applied, has long been recog- 
nized by those who have given careful consideration to the mat- 
ter. The B. F. Sturtevant Co., Boston, Mass., note the above in 
a recent pamphlet on the subject. 

THE ASHTON VALVE CO., 271 Franklin street, Boston, 
Mass., have got out a very attractive calendar for 1899. It 
comprises an II x 14 inch card, upon which is a handsome en- 
graving entitled “Chips of the Old Block,” and portraying two 
specimens of “Young America” engaged in playing with minia- 
ture steamboat and locomotive. The Ashton Valve Co. manu- 
facture pop safety valves, bearing their name, and also the Ash- 
ton pressure and vacuum gauges. 
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THE SAFETY THIRD-RAIL ELECTRIC CO., Temple 
Court, New York, will shortly issue an invitation to their friends 
and all others who are interested to visit an installation of their 
system at Manhattan Beach, N. Y. Later announcement will be 
made giving date, etc. 

THE DEARBORN DRUG AND CHEMICAL CO., Rialto 
Building, Chicago, remind the public of their method of analyz- 
ing samples of boiler water and then preparing a compound to 
meet the requirements of each special case. 

B. W. STANDARD STREET FIXTURES are offered by 
the Bibber-White Company, 49 Federal street, Boston, Mass. 
They illustrate their fixture No. 1, which is furnished with porce- 
lain insulators bolted to the fitting, constituting a good, strong 
fixture. 

THE AMERICAN ELECTRICAL HEATER CO., 1097 
River street, Detroit, Mich., advertise soldering and laundry 
irons, said to be convenient atid economical as well. 

THE UNITED ELECTRIC IMPROVEMENT CO., Nine- 
teenth street and Allegheny avenue, Philadelphia, advertise di- 
rect and alternating current apparatus for power and lighting. 
They also call attention to their high grade incandescent lamps. 

THE AMERICAN IMPULSE WHEEL CO., 120 Liberty 
street, New York, publish a testimonial letter from the Scranton 
Supply and Machinery Company, attesting the excellence of 
their water wheels. 

LHe EW) BEISS* CO.) Brooklyn; -N: Y., illustrate? their 
announcement with a style of armature disc tool built by them, 
which has been received with great favor. 

THE WESTINGHOUSE ELECTRIC AND MFG. CO., 
Pittsburg, Pa., call attention to the Westinghouse rotary trans- 
formers. 


J. HOLT GATES & CO., Marquette Building, Chicago, re- 


port the following recent sales: Armour Glue \Vorks, Chicago 
one 225 k. w. 500 volt generator, two 150 k. w. 500 volt gener- 
ators; seven 50 h. p. motors, two 100 h. p. motors, two 150 h. oy 
motors, one 30 h. p. motors, made by the Card Electric Co.., 
Mansfield, O. Deering Harvester Co., Chicago, seven 500-light 
transformers, five 400-light transformers, three 200-light trans- 
formers. Elkhart Lake Electric Light Co., Elkhart Lake, Wis.. 
two 10 h. p. single-phase motors and transformers and direct 
dynamos, attached to large storage batteries for electric launches. 
Armour Glue Works, Chicago, one $3,000 switchboard. Pierce 
& Robinson, Chicago, one $700 switchboard. Residence of V. 
D. Armour, Jr., Chicago, one 300-light electric light plant, with 
Nash gas engine direct connected. 

THE ELECTRIC APPLIANCE CO. are calling attention 
to the accessibility of their new location at 92 and 94 West Van 
Buren street. There is probably not another corner in Chicago 
that has more transportation lines passing it than the corner of 
Van Buren and Jefferson streets. Several electrical lines pass 
the building in addition to the principal cable line of the city, 
and also the principal elevated road. None of the Electric Ap- 
pliance Company’s friends when in Chicago should fail to visit 
them in their new location. 
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MR. C. W. FARR, president of the Farr Telephone Supply 
Co., Chicago, reports an enormous demand for their popular 
priced bridging magneto bells. Mr. Farr states that their 
business during 1898 was nearly double that of 1897. 

FORT WAYNE ELEC. CORPN. Bankruptcy proceedings 
against the concern are being pushed by creditors with claims 
that aggregate $50,000. Its assets are put at $350,000 and its in- 
debtedness at $900,000. 

MT. VERNON, IND. This city has let its electric lighting 
contract to Wm. Gonnerman & Co. for a period of ten years, 
beginning July, 1899. This company will immediately install a 
modern plant for both arc and incandescent lighting. Address 
A. L. Abbott. 

MR. W. R. MASON, who was for the last two years local 
agent at St. Louis for the Walker Co., has been appointed the 
selling agent for the Siemens & Halske Electric Co., with of- 
fices.at 314 Security Building, that city. 

THE EMERSON ELEC. MFG. CO., of St. Louis, received 
a few days ago, an order from China for forty-eight fan motors 
and twenty-four ceiling fans, and on the next day an order for 
thirty alternating current ceiling fans for shipment to Argentine, 
S. A. In addition to these orders the demand is unusually ac- 
tive from the larger cities in the United States. 

“CLARENCE C. BLACK,” the new steamer built by the 
Cleveland Ship Building Co., Lorain, Ohio, has a very hand- 
some and compact electric plant, consisting of an Elwell- 
Parker dynamo direct connected to a 30 h. p. engine, built by 
the Ball Engine Co., Erie, Pa. 

MR. GEORGE A. McKINLOCK, president of the Central 
Electric Co., of Chicago, was a visitor in New York last week, 
actively interested in plans for his large and growing business. 
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THE FERRACUTE MACHINE CoO., Bridgeton, N. J., has 
shipped a large press to Joseph Sankey & Sons, Bilston, Eng- 
land, for cutting out armature discs. This press weighs 20,600 
pounds. The English firm are well known leaders in their line, 
and supply stampings to many of the largest dynamo and motor 
building concerns in England. Mr. Sankey, of the firm, was in 
this country last year. 


EASTERN CARBON WORKS have been incorporated at 
Rahway, N. J., with a capital stock of $200,000, to make electric 
carbons and kindred supplies. The incorporators are E. A. 
Day, Morristown, N. J.; W. Mills, and W. D. Kellogg. 

THE BEACON LAMP CO., manufacturers of incandescent 
lamps, with an office at 120 Liberty street and factory at New 
Brunswick, N. J., had an involuntary petition in bank- 
ruptcy filed against it last week by Myers, Goldsmith & Bron- 
ner, attorneys for Charles Shoninger, a creditor for $500, who 
holds a note of the company. The company is a Maine cor- 
poration, with a capital stock of $500,000, incorporated in June, 
1895, and was a reincorporation of the Vacuum Pump and Elec- 
tric Company, which was organized in 1890, with $1,000,000 cap- 
ital stock. The latter company had its principal place of busi- 
ness in Boston, where it was involved in litigation with the Gen- 
eral Electric Company. After the present company was organ- 
ized the plant was removed to New Brunswick, N. J., where it 
did a large business, and a number of New York merchants 
became interested in it. The liabilities are about $200,000, but 
the value of the assets is not yet known. . 

EUREKA TEMPERED COPPER CO. The New York of- 
fice of this concern has now been removed to 141 Broadway, 
corner of Liberty street, known as the Washington Life Build- 
ing. 

MULTIPLE INCANDESCENT LAMP CO., with offices 
at 76 Montgomery street, Jersey City, has been formed with a 
capital stock of $250,000 to manufacture electric lamps. The in- 
corporators are Ferd. von Kusserow, and Grant Green, of New 
York, and F. C. Russell, of Newark, N. J. 

R. SCHANDA & CO., 345 East 82d street, New York City, 
are furnishing large quantities of fuse links, fuse wires and other 
specialties of that kind for electric light, power and railway 
service. They make these articles in capacities of from 1 up to 
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10,000 amperes. Their latest price list affords details, and is 
now being distributed. Copies and information will be gladly — 
sent to any inquirers needing such material throughout this — 
wide range of capacity. . 

MR. JOHN McGHIE, of the General Electric Co.'s adyer-— 
tising department, New York, has resigned after several years of 
splendid but ill-requited work. He joins the forces of the “Am-_ 
erican Machinist.” His office is abolished, but many of its 
public duties will fall to Mr. E. H. Mullin, a well-known jour- 
nalist of this city. 4 

INTERNATIONAL ELECTRIC CO., 76 Beekman street, 
New York City, are making a specialty of small brass parts for 
electrical work, including binding posts, polarity changers, nuts, 
fan blades, etc. An illustrated circular which the company h 
issued gives an excellent idea of a number of their specialties, 
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William St., NEWARK, N.J., U.S.A. 


WESTON STANDARD 

PORTABLE DIRECT READING 
Voltmeters, Millivoltmeters, Voltammeters, 
Ammeters, Milliammeters, 
Ground Detectors and Circuit Testers, 
Ohmmeters, Portable Galvanometers. 


Our Portable Instruments are recognized as 
The Standard the world over. The Semi-ePortable 
Laboratory Standards are still better. 

Our Station Voltmeters and Ammeters are un- 
surpassed in point of extreme accuracy and 
lowest consumption of energy. 


Mention THE ELECTRICAL ENGINEER when writing 
for catalogues. 


WESTON STANDARD PORTABLE DIRECT 
READING AMMETE 


THIS WATER WHEEL GOVERNOR 


Regulates the Turbines used on Electric Railway Load in 
the Niagara Falls Hydraulic Power and Manufacturing 
Company’s Plant. 


We build Governors adapted to all makes of Water 
Wheels, working under all conditions. 


70,000 HORSE POWER IN USE. 


We Guarantee the best Speed Regulation which 
can be obtained under any conditions. 


Address 


“= LOMBARD 


WATER-WHEEL GOVERNOR 
COMPANY, ea 


61 HAMPSHIRE STREET, 
BOSTON. MASS. 


‘DIREGT GONNEGTED CHURGR TnGAN Oe 


Write for Circular No. 2001 


ST. LOUIS, MO. 


go) ELECTRIC HEATERS.>A 


IMPROVED CONSTRUCTION. SIMPLE AND COMPACT 
HIGHEST EFFICIENCY. GREATEST ECONOMY. 


WRITE FOR PARTICULARS, 
Acknowledged Everywhere Without an Equal. 


GOLD STREET CAR HEATING CO. 
FRANKFORT and CLIFF;{STS., NEW YORK. 
658 Rookery, Chicago. 


WM. A. ROSENBAUM. 


Electrical Expert 
Patent Solicitor. 


ROOM 177, NEW YORK CITY. 


TIMES BUILDING, 


HERMAN C. WOLTERECK, 


SOLICITOR OF PATENTS. 
Registered No. 731. 
Consulting Expert for Electro Chemical Processes 
Complete Laboratory for Experimental Work. 


=i 


MN: =A 
Br Ba 


rpm = pom = 


For Alternating or 
Direct Current 


A. L. BOGART CO., 


123 Liberty St., NEW YORK. 


MANUFACTURERS OF 


ELECTRIC GAS LIGHTING 
SPECIALTIES. 


‘ The Bartholdi Automatic, 


Frictional Machines, Rhumkorff 
Coils, Multiple or ‘“*Jump Spark’’ 
Burners, Dynamo Gas Lighting 
Torches, Electric Attachments for 
Incandescent Lights. 


WEATHERP 


KS 


ROOF WIRE. 


—*. AGENCIES: @&— 


WESTERN ELECTRIC CO., New York. 
ELECTRIC APPLIANCE CO., Chicago. 
PETTINGELL ANDREWS (0., Boston 
ELEC! RICAL ENGL NEERING €0. Minneapolis 
ST. LOUIS ELECTRICAL SUPPLY CO ., St. Louis. 
THE BRADFORD BELTING CO., Cincinnati, 


Phillips Insulated Wire Go., 


Office and Factory: PAWTI/CKET. P. &b 


LON 


TRADE MARK 


Oe tok Celie LC AL ENGINEER. 


WESTON Electrical Instrument Go., 


25 Whitehall St., New York. 
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OUTLET or JUNCTION BOXES. 


WARD LEONARD ELECTRIC Co. 
Bronxville, N. Y., U. S. A. 


a 


WILLIAM SMITH HORRY, 


ELECTRICIAN and ENCINEER, 
Designer of Electrical Machinery. 
Union Carbide Works, Niagara Falls, N. Y. 


“ American 


99 Storage 
Cells are 


Send for descriptive 


the best. 
i ABSOLUTELY NON-INFRINGING. 
circular. PROTECTION GUARANTEED. 
AMERICAN BATTERY CO.. 
Est’p 1889 172 So. Clinton St., Chicago, it. 


Henry C. Townsenb, Formerly Principal Examiner, 
Electrical Division, U. S. Patent Office. 
Desert H. Decxsr, Late Assistant Examiner, 
Electrical Division, U. S. Patent Office. 


TOWNSEND & DECKER, 


Solicitors of U. S. and Foreign Patents, 


Expert opinions upon the 5 BEEKMAN ST., 
scope and validity of patents. (Temple Court). New York. 


William H. Bryan, M. E., 
H. H.. Humphrey, M. S., 


MECHANICAL AND ELECTRICAL ENGINEERS, 
Consultations, Reports, Estimates, Plans, S eine 
tions, Superintendence, Tests, Purchasing. igns 
of Central Stations a Specialty. 

Turner Building, St. Louis. 


SHEAFF & JAASTAD, 
Mechanical and Electrical Engineers 


Plans and specifications for and superintendnnce of 
Electric Power and Lighting Plants a specialty. 


85 Water St., BOSTON, MASS. 


C. S. KNOWLES 
HARD RUBBER ROD, TUBE, 


TURNED AND MOULDED WORK 


GET OUR PRICES. 
NEW YORK BOSTON. 


DYER, EDMONDS & DYER, 


PATENTS... 


NEW YORK CITY. 


31 Nassau Street, - 


Wouaidone: off wm4_ potent rofte ding 
wok, Got foi tha and forssan Coumnlvied, 
Cob sa apent sal eet ae 


FL MU ee 


RESISTANCE RODS 


New process. Complete with metal 


of graphite. 
Cheap and accurate. Resistance 50 te 


opbaniey 
5,000 ohms, Size and capacity as required by user 
Thousands in use by largest telephone companies 


E. W. JEWELL 
$21 Wabash Avenue - Chicago. 


J.G.WHITE & COMPANY, 


INCORPORATED. 
ENGINEERS, CONTRACTORS. 


29 BROADWAY, NEW YORK, N.Y. 
CQUITABLE BLDG, BALTIMORE. 
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Wanted, For Sale and Bargains. 


BARGAINS IN DYNAMOS, ENGINES, ETC. 


DIRECT CURRENT DYNAMOS, ALTERNATING CURRENT DYNAMOS, ARC DYNAMOS, ENGINES, BOILERS, HEATERS, 
PUMPS. This apparatus has been removed from our own Central Stations to make room for larger units. 
and can guarantee it to be in thoroughly good operative condition. Write us for Price List No. 26. 


CHICAGO EDISON COMPANY, 


{39 Adams Street, Chicago 


We therefore know its history 


REPAIRS FOR ALL MACHINES 


ACKNOWLEDGED LEADING BUILDERS OF COMMUTATORS. 


PENNSYLVANIA RAILWAY SUPPLY COMPANY, 


PROMPTNESS. 


WANTED 


PITTSBURGH, PENNA. 


FOR SPOT CASH, 


OLD INCANDESCENT LAMP BASES 


WITH OR WITHOUT PLATINUM. 
FREIGHT PaiD AND HIGHEST PRICES GUARANTEED. 


GEO. F. SCHWALM, 


HARRISON, N. J. 


BARGAINS. | WE BUY OLD BELTS 


Second-hand Dynamos, Motors, Arc 


Lamps, Transformers. 


SELL 


Een 


. Armatures, Commutators, Fields, Arc y 
4 Lamps and Transformers. 


CASS & AARON CO., 


141 S. CLINTON ST., CHICAGO. 


* REWINDING. 


f 


C 
7 


Or Scraps, Any Size or, Condition. 
WE CLEAN, REPAIR AND RENEW 
OLD BELTS. 


LEATHER PRESERVER MFG. CORP. 
29 W. MONROE ST., CHICAGO. 


Motor Starting Rheostats 
Motor Regulating Rheostats 
Dynamo Field Rheostats 
Theatre Dimmers, Special Rheostats. 


‘1[ron Clad Resistance Co. 


WESTFIELD, N. J.,U. S.A. 


Chicago Armature Co., 


14 and 16 NORTH CANAL ST., 
CHICAGO, ILL. 


SECOND-HAND APPARATUS BOUGHT AND SOLD. 


. TELEPHONE. 


M’LEANSBORO, ILL.—The’ M’Leansboro Tel- 
ephone Co. has been formed; authorized capital 
10,000; incorporators, F. H. Stamper, Rk. A 
oungblood, G. C. Coutrell. 


NEW ROCHELLE, N. Y.—The New Rochelle 
and Westchester ‘Telephone Co. has given the con- 
tract for conduiting the streets of New Rochelle 
for the competing telephone service to Ira H. 
Carpenter, of William street. 

SARATOGA SPRINGS, N. Y.—The Board of 
Street Commissioners has denied the application 
ior, a franchise presented by the Home Telephone 

O° 

Aes a Sacto ILL.—The Cambridge Tele- 

one Company has been formed; capital stock, 
Biot incorporators, J. A. Kirkland, G. A. Vaw- 
ter and James Pollock. 


COLUMBUS, O.—The stockholders of the Ohio 
Telephone Co. have organized. The directors have 
elected these officers: Richard E. Jones, president, 
Theodore B. Beatty, vice-president; Thomas 
Simons, secretary, and Howard C. Paris, treas- 
urer. 


MT. VERNON, ILL.—The city council of Mt. 
Vernon has passed an ordinance granting a 20-year 
franchise to the Youngblood and Stamper Tele- 
phone Co., of Benton, Ill., to erect, maintain and 
operate a telephone system in Mt. V ernon. This 
gives the city four competing lines, and other 
companies are asking for similar privileges. 


ASHLAND, O.—the Star Telephone Co., of 
Ashland, has been incorporated, with a capital 
stock of $50,000. It is intended to extend the 
line through the counties of Ashland, Coshocton, 
Crawford, Delaware, Cuyahoga, Hancock, Hardin, 
Holmes, "Huron, Knox, Licking, Lorain, Marion, 


RELIABILITY. 


FOR SALE. 


One-fourth interest in paying Electric Light 
Plant. Cost $23,000 three years IRS SE On account 
of poor health, will take $3,500 for my interest, 
and resign my ‘position as superintendent in favo> 
of purchaser. Address 


‘Te Bes 


Care The Electrical Engineer, 
120 Liberty St., New York. 
0 a SE TS 


Medina, Morrow, Muskingum, Richland, Sandus- 
ky, Seneca, Stark, Summit, Tuscarawas, Wayne 
and Wyandot. : 

ELKINS, W. VA.—The Woodford Telephone 
Co. has been formed; principal office, Elkins; au- 
thorized capital, $15,000; paid in, $10,000; incor- 
porators, J. F. Woodford, C. Woodford, M. B. 
Woodford, E. Woodford, in R. Warfield, Philippi; 
Ja M. Woodford. 

SHREVEPORT, LA.—The Cumberland Tele- 
phone Co. will buy the Citizens’ Co. The Cum- 
berland Co. is to pay in full and with interest 


ce 2 


every share of the stock of the home company, as _— 


well as its debts or obligations. 


EATON RAPIDS, MICH.—The Bell Telephons 


Company has started an exchange with 80 sub- 
scribers at Eaton Rapids. : 


ELECTRIC RAILWAYS. 


FINCASTLE, VA.—Work on the proposed elec- 


tric railway, to connect Fincastle and Cloverdale, 
Botetourt County, will begin at an early day, The 
ultimate terminus will probably be Roanoke. 


CHICAGO, ILL.—The Metropolitan & West ~ 


Side Elevated Railway has been sold to Frederick 
P. Olcott, of New York, chairman of the reor- 
ganization committee, at $6, 700,000. 

GALION, O., has accepted a bond of $5,000 
from C. E. Thompson, Wells raephes John I, 
Bradley, Fred. C. Boyd and W Anthony, of 
New Haven, Conn., assignees of W. E. 
of Mansfield, Ohio, to whom was granted a fran- 
chise to construct and operate a street railway to 
connect Galion, Crestline, Leesville Cross Roads 
and Bucyrus. 

HAGERSTOWN, MD.—The Hagerstown Elec- 
tric Railway Co. will remove its boilers, dynamos 


Cars are to be running by June 1. 


Haycox, ~ 


and engines from the power station at Williams- _ 
port to the new house recently erected in Hager 


town. 


NORTHAMPTON, MASS. ~The incorporators of 
the Western Hampshire Electric Railway Co. have _ 
organized with the following officers: John 
Foe ee president; J. A. Sullivan, treasurer; 

1a Field, clerk. A line through Williamsburg, 
rye ey Cummington, Ashfield and other towns is 
projected. 

ZANESVILLE, O.—The Zanesville, Ohio, Rail- = 
way and Electric’ Company has been sold under. 
orders of the United States Court to J. M. Gra- 
ham, of Boston, the trustee of the first mort- 
gage bondholders for $75,000. 

NYACK, N. Y.—John Hull Browning, formerly ~ 
president of the Northern Railroad of New Jersey, 
has a plan for the construction of a trolley line 
from Englewood, N. J., along the Palisades to 
Nyack. 

WASHINGTON, D. C.—The district commis- 
sioners have refused to permit the Capitol Railway 


ies 


Co., A. E. Randle, president, to install the Brown — 
open conduit system of electric motive power on 


its Eleventh street line. 
See further page xxv. 
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11000 “ Jenney. AL AS) “Wood. 
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x 4 = 
220 Volt Dynamos Tyee. i) a 8) 
> ig Je ° r. 
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1 20 Re) hesdd. Wood. 113% “ Western Electric. 1 45 “Card. 
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500 Volt Generators. 1 42 2,00 Western Wige |) Mate MP er eee oss 
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1 26 < Rockford. with ring armatures and self 220 Volt Motors. Alternating Motors. 
1 25 * Edison. oilers. 1 4H. P. Diehl. Multiphase 60 Cycle. 
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Large lot of TRANSFORMERS Of standard makes, also ARC LAMPS. All kinds of INSTRUMENTS, METERS, SWITCHES, 
WIRE, SUPPLIES. Send for our monthly BARGAIN SHEET, giving complete list with NET PRICES. 


CHAS. E.GREGOoRRY COMPAR Y. 
60-62-64 So. Clinton St., CHICACO. 


WE HAVE NOW IN OUR STOCK | 


1 T.-H. MD2, uo: Beee eee c.p. Arc epee stneuled and 1 T.-H. MI2, 45-light, 1,200 c.p. Arc Dynamo.. 
warranted ate 400.00 

1 50-light, 2 1 30-light, 2,000 c. p. No. 7 Brush—ring oiler—overhauled and | 
ranted. 345.00 warranted 


8 K. National, 110 volts. - K2, Arc Dynamo. 
1,000-volt, 240 K. T.-H. Alternator. 25 K; W. Edisons, 125 volts, ring oilers.—Fine. -lt. 2,000 c.p. West. Electric Dynamo. 

20 K, W. Western Mriee. 125 volts.—Fine. 2 T.-H., LD2 Arc Dynamos. -It. 2'000 c.p. Wood Arc Dynamo. 

. W. Mather, 110 volts. 500- light, 110 volt, U. S. Dynamo—warranted. -It. 1,200 c.p. Brush Arc Dynamos—ring oilers. 


THE PELTON ENGINEERING CO. 
CLEVELAND, OELLO. 


1, Bob ait “1,200. fens T.-H. Alternator. 


REWINDING-~-REPAIRING wuST REA. Armature Windings of Electric Machines, 


We have a perfectly equipped Repair Shop and Expert Esai 
Workmen. Work Guaranteed f Aa . By H. F. PARSHALL, 


Member American Institute Electrical Engineers, Member Institution Electrical Enginsers, 
_cat Britain, Member American Society of Mechanica) Engineers, etc. 


And H. M. HOBART, S. B. 


One Handsome Quarto Volume; 140 Full-page Plates ; Price $7 50 
65 Tables, and 165 Pages of Descriptive Letter-Press, 


In the assembled form carried in stock for all Standard Railway Sent postage free to any address on receipt of price by 
Motors. We refill all kinds of Commutators. , . 
THE ELECTRICAL HNGINEHR. 


THE MILLER=-KNOBLOCK cori PANY, 120 Liberty St., New York. 


SOoOtTH BERD. INDIANA. 


ELECTRIC RAILWAYS. 000, has been held. The directors elected were: MISCELLANEOUS. 
C. S. Shepard, of Boston; Homer Loring, of Bos- PORTLAND, ME.—American Electrical Ex- 
SAGINAW, MICH.—The first annual meeting ton; George J. Morley, T. A. Harvey and G. M. | tract-Co. has been formed; capital, $3,000,000, 
of the’ reorganized Saginaw Valley Traction Co., Stark, of Saginaw. Homer Loring was elected commencing with $60; to manufacture extracts; 
which has consolidated the Union Street Railway president of the big company; Asa W. Field, | G p, Burton, Boston; L. H. Williams, Somer- 
Co., the Consolidated Street Railway Co., and the] treasvrer; Charles S. Smith, secretary, and Lloyd ville, Mass, 
Interurban Railway Co., with a capital of $1,100,-{ M. Richardson, superintendent. See further, ; aye xxvi. 
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THE ELECTRICAL ER Niners 


[Vol. XXVII. No. s56r. 


Practical Selection. 


—BY— 


REGINALD BOLTON, 


Past President of the Civil and Mechanica! Engineers’ Society. 


Cloth. Octavo, 256 pages. 


Every page contains valuable information to the prac 
All kinds of motive power are most exhaus 
tively treated of. There are also many time-saving tables 


tical man. 


Sent on receipt of price, by 


THE ELECTRICAL ENGINEER, 
120 Liberty St., New York. 


Price, $2.25. 


BY SIMPLY PRESSING A BUTTON YOU CAN 


Motive Powers and Their! STOP YOUR ENGINE 


IF YOUR ENGINE 
TO RACE O 


Close any valve in your steam pipe. 
Stop a water wheel, 
controlled by valve or lever. 


smarts RUN AWAY 


THE MONARCH SPEED LIMIT 
STOPS IT AUTOMATICALLY. 


Throw out a friction clutch. 


Stop a gas or oil engine. Stop anything 


FLY wheel accidents. 

burnt out armatures or field magnets. 
wholesale blowing of fuses. 

loss of life in moving machinery. 

loss in accident suits due to 

lack of proper precautions. 


THE MONARCH MEG. CO., 


39 Cortlandt Street, New York. 


For New Eagland States address Waterbury. Conn. — 


GRACEFUL 


CURVES AND 


ee 
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Bt Doss te sa 


ASY GR 


i, 


ADE 


Fie acon | tri 


give comfort to a journey via the New 
York Central Lines between Chicago, St. 
Louis and Cincinnati, and New York and 
Boston. No other line approaches the 
New York Central in the number, charac- 


ter and speed of its trains. 


For a copy of “The Luxury of Modern Rail- 
way Travel,’ send one 2-cent stamp to George 
H. Daniels, General Passenger Agent, Grand 
Central Station, New York. 


Contracting Designing 
Consulting Testing 


Manufacturers’ Agents for 


Machinery and Station Supplies 


THE PELTON ENGINEERING CO. 


CLEVELAND, OHIO 


as 
% 
aE 
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TheC.&H.RHEOSTATS 


Are Recogaized Standards 


Our ‘well-known 
Motor Starters, 
Speed and Field 
Regulators and 
Crane Controllers 
are without a 
DECK cas eeaet 
Send for 


ee x ’ . Circulars of our 
oo ee ELEVATOR ~ 
fen CONTROLLER 


GUTLER-HAMMER MFG. CO., CHICAGO 


THE 


IN THE LEAD — 


of Carriages 


N i$ Our NEW IMPROVED BATTERY keeps the 
om Electric Vehicle Co. 


PIONEERS ALWAYS 


1545 Michigan Avenue N 
Chicago, U. S. A. 


Ca aan X& YE ‘“*Waa KX “K&R TO 


RUDOLPH GIESE 


Importer of superior quality, patented DYNAMO 
BRUSHES, manufactured of chemically pure Copper 
Wire. Manufacturer also of ‘*Giese’’ Cast Steel 
Spring Wire. 


162-164 West 27th Street, New York. 


Our Goods are Sold by all First-class Dealers. 


tae 


™* We make R. R. fuses which can be relied on to carry the load they are rated for, and to fuse when they 


should. Samples sent on application. 


PRICES TOO LOW TO PRINT PUBLICLY. Write us. 


CHICAGO FUSE WIRE & 


853 BROADWAY, NEW YORK. 
154 LAKE ST., CHICAGO. 


MFG. CO., « 


For TELEGRAPH, TELEPHONE and ELECTRIC LIGHT COMPANIES. 


COHN & BOCK, Prineess Anne 


Pennsylvania Railroad Freight Rates. 


» Md. 


ELECTRIC RAILWAYS. 


FREDERICK, MD.—The recently constructed 
Catoctin & Myersville electric road, a line five 
and one-half miles in length, running between 
Middletown and Myersville and connecting with 
the Frederick & Middletown electric road, has 
been transferred by the contractors, Messrs. Doug- 
lass Bros., Millersville, Pa., to the incorporators 
and accepted by the latter. The board of directors 
of the Frederick & Middletown road have just 
leased the new line for a period of five years and 
it will be operated under the management and di- 
rection of the Frederick & Middletown officials. 
The total cost of the new line is $47,000, and the 
original debt has been paid. Mr. George William 
Smith is president of the entire line. : 


INDIANAPOLIS, IND.—The negotiations that 
have been pending between the Citizens’ Street 
Railway Co. and the City Co. are now believed 
to have reached a stage that insures their suc- 
cessful termination. According to the terms that 
have been discussed the City Co. will furnish the 
franchise, which runs for thirty years, and the 
Citizens’ Company will furnish the equipment, 
and on this basis the consolidated company will 
be formed. It is not known at what pore the 
City Co. places its franchise, or at what the Citi- 
zens’ plant is rated, but it is probable that the 


first will be valued at $2,000,000 and the second 
at $5,000,000, and that the reorganized company 
will be rated at $7,000,000. 


LYNCHBURG, VA.—The Virginia Paving 
Brick Co. has been awarded a contract for re- 
building the street railway controlled by the 
Lynchburg Railway & Light Co. 


WASHINGTON, D. C.—The stockholders of . 


the Washington & Great Falls Electric Railroad 
Co. to-day elected directors as follows: Stilson 
Hutchins, J. P. Clark, W. E. Lewis, Ci V. N. 
Huyck, Lee Hutchins, W. J. Dante, E. C. Clark. 


WASHINGTON, D. C.—Frederick C. Stevens 
and O. T. Crosby have purchased a controlling 
interest in the Capital Railway Co., which puts 
the City & Suburban (formerly the Eckington & 
Soldiers’ Home), Belt, Anacostia, Washington & 
Tenleytown and the Capital Railways. under. one 
management. 


MANISTEE, MICH.—The Manistee, Filer City 
& East Lake Railway Co. is building a one mile 
extension of its line to a farm on the shore of 
Lake Michigan, where it is proposed to ef outa 
public park’ and summer resort. G, A. Hart is 
president and manager. 


See further page xxviii. 
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VICTOR TURBINE WATER WHEEL 


UPRIGHT OR HORIZONTAL. 


| The attention of ELECTRIC COMPANIES is called to this CELEBRATED WATER WHEEL as particularly adapted to their use, on account of ita 

remarkably steady Motion, high Sp-ed and great Efficiency, and large Capacity, for its diameter, being double the Power of most wheels of 
same diameter. Itis used by a number of the leading electric companies with great satisfaction. Ip the economical use of water it is without an equal, producing 
She highest per cent. of useful effect guaranteed. : 


SEND FOR CATALOGUE AND‘ PARTICULARS. 


THE STILWELL-BIERCE & SMITH-VAILE CO., - - - DAYTON, OHIO, U. S. A. 


© 


DHOFOFOFO+O+O4O4-04040404040404+04+0404+04040404040404046 


McCORMICK 
TURBINES 


Estimates furnished for complete Power Plants, and 
results guaranteed. State your requirements and send 
for Catalogue. 


S. MORCAN SMITH Company 


7 YORK, PA. 
| apts nreaainc reeves oda A 


Give exclusive attention to the development and utiliza- 
tion of water powers by the most modern, economic and 
improved methods. 

A 


n experience of more than fifteen years, involving 
both the theory and practice of hydraulic engineering as 


W AT fe a W ie E E L relates to power development in its widest range of ap- 
ion, omers. 
THON SAND WHEELS NOW RUNNING, Eeerenniing some LINK-BELT ENGINEERING CO. 


“Modern Methods” 
*‘Link-Belt Carrier” 


These two books illustrate and 
describe our 


ELEVATING and CONVEYING Machinery 


D+ O4+ODt+O4+ GD+ @+ O+@+ 


The first treats of our general 
line, for handling any material, 
whether loose, boxed, barreled, 
baled or bagged; while the 
second is devoted exclusively 
to the ‘‘ LInK-BELT”’ Carrier, 


StO+@t+O+e@ 


which is designed for 


Carrying COAL and ASHES 


in Power Houses, Gas Houses, 
Coal Yards, Etc. Gt I 


OF+O4+O+O4+O+O+0O+04+04+04+04040404 


Either or Both Books sent on request. 


OU. 
700.000 H. P. 5 
ELECTRIC POWER TRANSMISSION. ae haere Nicetown 49 Dey St. 
elton Wheels afford the most reliable and efficien 
COM p ANY _amcemggagiie~ power for such service, and are running the majority of PHILADELPHIA NEW YORK CITY 
stations of this character in the United States, as well as 


. : most foreign countries. e 
Highest efficiency and absolute regulation guaranteed under the most extreme variations of load 
Catalogues furnished on application. Address 


San Francisco, Cat., U.S. 4. PELTON WATER WHEEL COMPANY, new vor city, Urs: a. 


CRANE Co. Hi 
CHICAGO. VILDING 


MANUFACTURERS OF OUR CATALOGUE 
HIGH PRESSURE OF THREE HUNDRED PAGES ILLUS TRAT 


ING AND DESCRIBING A LARGE NUMBER OP 


GA TE VAL VES BRIDGES Designed and 
PIPE AND FITTINGS. BUIEDINGS fice rete: 


will be sent on ap 
, Tie LF AND ROOFS plication. 
Complete Piping Equipments Cut an 
Fitted ready for Erection. THE BERLIN IRON BRIDGE CO. 


Over Twenty Large Power Houses EAST BERLIN, CONN. 
Equipped complete during the past 
year. All giving perfect satisfaction. 


BRANCH HOUSES: 


NEW YORK PHILADELPHIA OMAHA REPRESENT A PAPER and make $2 a day 
KANSAS CITY LOS ANGELES at home during leisure hours. Specimen copy and 
ST, PAUL SIOUX CITY full particulars, 10c. =f 

PORTLAND, ORE, “8N FRANCISCC } THE AMERICAN BUILDER, Chicago. 
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We Strictly Guarantee 


all our goods; they are adapted to meet all requirements, 


Complete lines of 
instruments for £ 
inter=-communicat- 
ing systems. 


‘OUR 
GRANULAR 
TRANSMITTER 


(Pat June 14, 1898) 
used withall ourinstru- 


THE 
‘NEW STANDARD” 
TELEPHONES. 
a TW Perfect: 
> Working 
ih Tele- 
phones $ 5 a 0 0 
|| The first time that two Perfect- 
Wi] Working High Grade Instru- 
= ments were ever sold at this 
price. ‘hese Telepnones are 
Fully Guaranteed. \ 


* HIGHLY FINISHED OAK CASES. 
ALL METAL PARTS NICKEL-PLATED. 


COAL GRAIN TRANSMITTERS. STRONG, Sco eectee bolum ccaae! 
WATCH CASE RECEIVERS. DuRABLE and Soid separately for any system, 


Manufactured by 


ee TELEPHONE... SUPPLIES. REPAIRING. = RE-EQUIPPING. 


Every DETAIL. 


The Russell Tomlinson Electric Co., — Send for IMustrated ’98 Catalogue. 3 
41 Cortlandt Street, eee pe Correspondence Solicited. Discount to the Trade. 5 
NEW YORK, U.S.A. ta Catal 1 
These TWO TELEPHONES will be saree (THE RELIABLE ELECTRIC IIFG. Co., 
forwarded to any address upon receipt of Meeneiee 
Five, Dortars. Wanted. 86 FOSTER ST., WORCESTER, MASS. 


THE AMERICAN BELL TELEPHONE COMPANY. 


125 MILK STREET, BOSTON, MASS. 


> 


( RR Company owns Letters-Patent No. 463,569, granted to Emile Berliner November 17, 1891, for a 


combined telegraph and telephone, covering all forms of microphone transmitters or contact 
‘elephones 


Western Telephone Construction Co., 
250-254 S. CLINTON STREET, CHICAGO, ILL. 
Largest Manufacturers of 


TELEPHONES AND SWITCHBOARDS EXCLUSIVELY 
IN THE UNITED STATES. 


WROUGHT ON RROGE (OMPANT Tron and Steel Bridges 


F.M. WYANT Treas. and Gen’! Manager Girders, Turn-Tables, 4 
CSA IEE ones wens, CANTON. oH10. Buildings and Roofs. 


POO HOH 10-4 0-0-4 10-4 10+ H 0-H 10+ 0-H 0-H 0-H 0-H 0: A th tit Rie Ota Dah mate Tn rte 10-90-08 


Ww ANT TQ KNOW we orreaeanh = a of information on all pertaining 
ALL ABOUT Lighting by Acetylene. 


Generators, Burners, and Electric Furnaces, by WILLIAM E.* 
AGETYLENE H ] GIBBS, M. E. Second edition revised and enlarged, A sheaeel 
bg good book. Cloth, 5%4x7% ins., 160 pp,, illust. Price, $1.50 
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e 


pent on receipt 


orprice by... The Electrical Engineer, 120 LIBERTY STREET, NEW YORK, 
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“EVERYTHING USED WITH TELEPHONES” 


UP-TO-DATE TELEPHONES 
at UP-TO-DATE PRICES 


AUTOMATIC TELEPHONE 


With EXAMPLE 
Compound To Call 
Generator 456 
Double Remove 
Pole Receiver 
Receiver Turn 
Rocker Pointer 
Arm to 4.and let it 
Solid Return 
Back ‘Then to 5 
Transmitter. Then to 6 
aes Ring as 
Send for Usual 
Illustrated The Bell 
Catalogue Will not 
Showing Ring on 
Instruments, Busy Line 


THE NATIONAL AUTOMATIC TELEPHONE CO. 
71-75 W. Jackson Bivd., CHICAGO, or SALINA, KAS. 


TELEPHONE BOOKS... 


4 


Webb's, 

Poole’s, 

Wiopkins’, 

Patented Telephony, etc. 
Any Book Mailed to any Address on Receipt of the Price. 

THE ELECTRICAL ENGINEER. 


120 Liberty Street, New York. 


ae eS 


As Shown in Cut 


Dil NS each. 
With Double Battery Box ..... $7.75 each 
Short Distance Magneto Call 
elephonesme .owka 2 /che $5.00 each 
Battery Call Telephones.;.... $2.75 each 


ALL TELEPHONES HIGH GRADE AND 
" FIRST CLASS IN EVERY RESPECT. 


Send for complete catalogue of 


RLECTRICAL SUPPLIES. 


Mianus Electric Co 
MIANUS, CONN. 


; INTERIOR TELEPHONES 


Our Circulars and Illustrations explain in detail. Send for them. 


THE ALLEN-HUSSEY CO., 22 zsxzoutu st- 
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(FENTRAL TELEPHONE 
and ELECTRIC CO. 


1823 Pine St., ST. LOUIS, MO. 


Sy AMERIGAN ELEGTRIG 
So THLEPHONE COMPANY. 


171-173 So. Canal St., 
CHICAGO, ILL. 


The Largest Manufacturers of 


Telephones on 
Switchboards 


In the United States. 


ALL GOODS STRICTLY HIGH GRADE 


Five Hundred Exchanges, Aggre- 
gating One Hundred Thousand 
Telephones in use. Four Years 
Service. 


Write for New Catalogue, showing 
New Types and Prices. 


ts, WHOLESALE 
(2g Telephones 
and 

‘= Magneto 
Bells. 


HAIGH 
GRADE. 


Magneto Bell No. 3. 


Magopeto Bell No. 1. 
No. 357 DEARBORN STREET CHICAGO. 


Farr Telephone & Cons. Supply Co. 


THE PRINCIPLES OF te 
THE TRANSFORMER. 


By FREDERICK BEDELL, Ph.D. 
Assistant Professor of Physics in Cornell University. 


pp. 121,46...) Erice $3.25)... tet. 
250 Illustrations. 


8vo. . Cloth: 


The work is interesting and instructive, the style is very clear, and the 
various theories impartially examined, some good experimental diagrams 
are given, also useful information on testing transformers. 


Sent on receipt of price by 


The Electrical Engineer, 
120 Liberty Street, 
NEW YORK. 
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IT IS QUB ATIVE. 


To give the best instrument for a reasonably low 
price consistent with first-class workmanship and 
highest grade materials, hence the introduction of 


VICTOR DOUBLE POLE RECEIVER. 


Note its points of superiority and then reflect. 
Powerful compound horseshoe magnets. Hard 
rubber cases. Adjustment perfect. Highest 
quality Tungston steel. No metal parts. Spool 
wound with No. 36 silk covered wire, All con. 
nections soldered and thoroughly insulated. 


DOES THIS APPEAL TO YOU? 


SE wre TICTOR TELEPHONE MEE. C0. 


anteed. Does not 
Infringe. 166 tv174 S. CLINTON ST., CHICAGO. 


THE STROMBERG CARLSON 
reenter TELEPHONE MFG. CO. 


CHICAGO, U. $. A. 


DURABLE. 


Z 
© 
Z : 
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DY, © 


E ONLY manufacturers selling a complete line of public exchange, 
Toll Line, Police, Fire Alarm, Street Railway, Express, Central Station and 
Intercommunicating Private plant Equipment fully protected by patent. We 
tespect all patent claims of others. SEND FOR CATALOG. 


Cheap Telephones 


are dear at any price, but 


Good Telephones 


is what every Exchange needs. 


We supply you with 
Switchboards, 


Telephones and Parts 
that are good at right prices. 


**189090 °° Catalogue Ready. 


EUREKA ELEGTRIG COMPANY, © "New 


No. 157-259 So. Canal Street, CHIGAGO, ILL . 7*ePhone 


Highest Award 


At Omaha Exposition 


Superior Celephone 
_ Apparatus 


| 


is the worst 


The Penna Electric Co., 


Of MARIETTA, PA., 


No Matter What Others Say, We Have the Documents. 


Comment Unnecessary. - 


Could Get. 


Albert B. 


Consulting Electrical Engineer In writing advertisers, mention of 
AND ADVISORY EXPERT 


On Central Station and Power Station Construc- 
tion; Their Economical Operation and Testing. 


ABusinessMan said : 


“For economy’s sake | had 

done without the telephone 

service until lately. 1! had it 

put in less than a year ago. 

Now | would not give it up for 

Five Hundred Dollars a Year.” 
(He pss $20.) 


MESSAGE RATES make the cost of tele- 
phone service in NewYork very moderate. 

STANDARD EQUIPMENT for all subscrib- 
ers. The rate varies with the amount 
of use, 
, NEW YORE TELEPHONE Co. 

15 Dey St., 952 Broadway, 115 W. 38th St. 


Tel. 2059 Cortlandt. 
Cable ‘‘Albeiteria.’’ 


A 


PARTRICK, 


Herrick, 


THE BLECTRICAL ENGINEER 
will be esteemed a favor. 


120 Liberty St., 
N. Y. CITY. 


B25 Water Street, 
PITTSBURG, PA. 


§TERLING==INSULATING VARNISH 


THE STERLING VARNISH COMPANY, 


NNUNGIATORS +> BELLS 


CATALOGUES AND PRICES ON APPLICATION. 
CARTER & WILKINS, pricasccewa va. 


‘ 
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who wish to see the Safety Third-Rail System of Electric Traction in Operation on a 
practical scale. In a few weeks or thereabouts we will have a car showing our system run- 
ning at Manhattan Beach. Weare installing this work now for the Manhattan Beach 
Hotel and Improvement Co. We will then extend invitations to friends and acquaintances 
as well as to those interested who will make themselves known to us, to inspect our Third- 


Rail System in ACTUAL COMMERCIAL OPERATION. 


a re ee 


SAFETY THIRD RAIL ELEC 


TRIC Co. | | 


eee ee ee Bek then Pe ieee Ce | 


fren; (en | 


The General Electric Co., New York, furnishes the car equipment, which is the G, E. 1,0co type. 


The Peckham Motor Truck & Wheel Co., New York, furnishes a Peckham No. 14 Swivel 
Cushion Double Truck. 


The Duplex Car Co., New York, furnishes the car body, which is 39 feet over all, and seats 
48 passengers. To be the handsomest combination car body ever built by that company. 


George H. Carey, 1 Broadway, New York, furnishes all rails, tires, supplies, etc. 


% 


It is the only Third-Rail System adapted alike for surface and elevated 
roads, both for city and interurban traffic. 


IT HAS THESE 
ebb bbb bb bbb SUPERIOR ADVANTAGES #hobhooQoeoeQooorQoeQoeoeQooseQoele 


contact skates. Is able to pick up its switches without the power house current. Storage battery consists’ of 
but a few cells which are continuously charged and require no attention, The car lamps are always lighted, 
whether the power house current is on or not. The switches open by gravity, rendering the live section in 
the roadway possible only under the car. The car body covers and guards both live sections, so that there is no 
danger to passing people or animals. The switches are absolutely non-arcing. The cars can be operated on a 
flooded track without danger or inconvenience. Theswitches are extremely simple and absolutely reliable. 


- - 
: Can be built for the price of a good overhead system. Uses but a single set of third rails. Does away with 


SELL LLEEEEEDEEED EEE IL LALLA LAL EP EES EE EE PIS 


There are a great many other advantages which we will be very much pleased to demonstrate. experimentally 
A perfect working model of our Third-Rail System is in operation at our office. Bring with you the most competent 
disinterested electrical expert. Fullest investigation solicited: 


hh hae Rat THE SAFETY THIRD-RAIL ELECTRIC CO. 


Temple Court Building. 
NEV YORK. 
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EDISON 
WRITES: 


Ky 


hange Np Wee 97 ASE _ 


4 Conant der the & faelve Noes neer stu. 
Condu Heck by Mesorz ie ond Wiantm 
“TS be of queal Valuete those whe deone an 


ELoMicafl tdhucaton 


For our two Free Books— 
“Can | Become an Electrical Engineer ?” 


AnD ** The Electrical Marvels of our Times.” 


a __ Address... 


The Electrical Engineer Institute 
of Correspondence Instruction, 


Dept. Vi., 120 Liberty Street, 
NEW YORK, U. S. A. 


JOS. WETZLER, President. T. C. MARTIN, Vice-President. H. A. STRAUSS, Gen’! Manager. 
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IF YOU COULD NOT GO TO COLLEGE 


Look carefully into the 


-2-0-0-0-0-0-0-0 -O-0-0-0-0-0-0-0-0-0-0-0-0-9-0-0 


y 


following proposition :— 
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3 ¢ APPLICATION FOR ENROLLMENT 

3 Our Senior Course here : ¢ Fill out the application 

g aay! has a i? a sso ce $ blank, return it to us 3 
9 pare y specialists, is $ s P ® aa | 
complete, thorough and $ The Electrical Engineer Institute : eet ee age 
pecueble, and: its Sao t ++0eOF...., 3 return mail will tte ou 

4 wil] fit you for the higher ° 3 ° Be ae : By 
3 posts in the profession. g Correspondence Instruction : ii eens eg Pabckss 

= ae oe SSO 6S TREE 35! ©+0-0-0-0-0-0-0-0-0-0-0-0-0-0-0 A. 


120-122 Liberty Street, 


NEW YORK, U.S. A. 


Department of Electrical Engineering. 


SENIOR COURSE. 
Price $75.00 payable in monthly instalments of $2.00 each; 
$65.00 payable in monthly instalments of $5.00 each; 
or $55.00 if paid cash in advance. 
The following is a detailed list of the subjects taught in the 
Senior Course: 
I. Arithmetic. 
Mensuration. 
Algebra. 
Geometry, Trigonometry and Graphics. 
Elementary Mechanics. 
Elementary Physics. 
Elementary Chemistry. 
Mechanical Drawing. 
Strength of Materials. 
Applied Mechanics. 
Thermodynamics. 
Steam Engines and_Boilers. 
Principles of Electricity and Magnetism. 
Laboratory Instruments and Measurements. 
Continuous Current Generators and Motors. 
Principles of the Alternating Current. 
Alternating Current Machinery. 
Transmission of Electricity. 
Commercial Instruments and Measurements. 
Applied Electricity (covering generally Telegraphy, 
Telephony, Electric Lighting, Electric Railways, 
etc., etc.). 
21. Switchboards and Switchboard Jnstruments. 
22. Isolated Plants and Central Stations. 
23. Design of Continuous Current Machinery. 
24. Design of Alternating Current Apparatus. 


SERIRRESS ASO pmu AMEN 


Foreign Students. 


For students residing in foreign countries, the cost of in- 
struction is a little higher than for those residing in the United 
States, Canada and Mexico. This difference in price is, how- 
ever, not for the instruction, but is necessary to allow for the 
increased cost to the Institute in postage. 

We can therefore accept applications for enrolment coming 
from other countries than those mentioned at the following rate, 
given in English money: 

£18— 18s.—if paid in monthly instalments of ros. each; 

£16— 8s.—if paid in monthly instalments of £1 each; 

£13— os.—if paid cash in advance. 

These rates hold good for all countries embraced in the 

- Postal Union. 


_Address all Communications to 


I hereby enclose 


ers atistaneve apaieiers Dollars (Svc ee ees tein 
payment of my first instalment for complete instruction, as ex- 
plained below, in the COURSE 
of the DEPARTMENT OF ELECTRICAL ENGINEERING. 


It is hereby agreed: 


Panis. Sk 6)@)6\'6) @ |e 016: 6166\0).0)'6 6 © 0.0 6 8) 0818 6: 6 


First. That the total price of the said Course of Instruction 
shall be Dollars*( $26, Bias ok ), to be paid for in 
monthly instalments of Dollars each, and that this 


Cs 


price includes: 


(a) All charge for instruction in all subjects of the course 
until I am qualified to receive a diploma or certificate. 

(b) All postage on Instruction and Question Papers, cor- 
rected work and special information sent me by the Institute. 


(c) A complete set of Instruction and Question Papers in 
pamphlet form used in teaching, all of which are to be supplied 
to me as I proceed with my studies. 


Second. It is hereby understood that when the said Course 
of Instruction shall have been paid in full, it shall be NON- 
FORFEITABLE and shall continue in force until I shall have 
completed the same. 


Third. It is understood that I may change my residence at 
any time and no extra charge shall be made by the Institute if 
I do so, unless I remove beyond the limits of the United States, 
Canada or Mexico, in which case I agree to pay whatever extra 
cost of postage the Institute incurs by my removal. 


Fourth. It is furthermore understood that I may at any time 
sell my membership or give it to some other person, and that 
the Course of Instruction is TRANSFERABLE, provided pay- 
ment of One Dollar is made by the new student to the Institute 
to cover the cost of such change. 

Fifth. It is furthermore understood in case such transfer of 
the Course of Instruction is made, that the student to whom 
the Course has been transferred will arrange with the Institute 
to pay such an amount as may be just for any subjects previously 
taught the original holder of the membership, and which the 
new student desires to have repeated to him. 


The Electrical Engineer Institute of Correspondence Instruction 


Dept. VI., {20 Liberty Street, New York, U.S. A. 
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NCREAGHEAD ENGINEERING CO. 
CINCINNATI, O. 
Manufacturers of Arc Lamp Specialties, 


Trolley Line Material, 


sae SAFE’ B ¥Y PULL EY. 


iF id Creaghead Mast Arms, 


MANY STYLES, FOR WOOD OR IKON POLES, as INQUIRIES SOLICITED. ARE STANDARD. 


Creaghead Flexible Brackets 


rLeCumOn! 
PURPOSES 
PLAIN OR 


EBONIZED. 
MONSON-BURMAH SLATE CO., Portland, Maine. 


SOUTHWARK FOUNDRY & MACHINE CO, 


PHILADELPHIA, PA. 


BUILDERS OF 


REFINED AUTOMATIC CUT-OFF ENGINES 
FOR ELECTRIC LIGHTING AND POWER SERVICE. 
Our Porter-Allen Engines of horizontal and vertical type, simple compound, 


triple and quadruple expansion, in sizes up to 2,500 economical horse-power, 
are running in various central station and isolated electric plants throughout 


the country. 
INQUIRIES SOLICITED. 


TWO VALUABLE BOOKS. 


The Destruction of Steam Boilers : 


Being a practical treatise on the deterioration of 
steam boilers, from the effects of incrustation and 
corrosion, with simpleemethods for preventing the 
same, etc., etc., by W. H. Wakeman. Pamphlet, 
6x09, illustrated. Price 25 Cents. 


Refrigeration and Ice Making and Re=- 


frigerating Machinery: 


Being a practical treatise on the construction, ope- 
ration and the careand management of Refrigerating 
Machinery, by W. H. Wakeman. Pamphlet, 6 x 9, 
fully illustrated. Numerous valuable tables, etc. 
Price 25 Cents. 


SEND FOR NEW CATALOGUE. 


The American Industrial Publishing Co. 
BRIDGEPORT, CONN 


MOTORS ETC, Se? fertsints 


30X 53. 


MAX OSTERBERG, E. EB. A. Me 
FRANK SUTTON, E. E. 


STERBERG & SUTTON. 
Consulting Engineers and Electrical Experts, 


POWER TRANSMISSION, LIGHTING 
and RAILWAY WORK. 


Tele. 732 Broad. 
Bowling Green Bldg., 11 Broadway,N. Y. 


OEBLING 


PATENTS BY MAIL. 


EDWARD P THOMPSON, M.E. 
Registered Solicitor of Patents. 


83 Fulton St., New Yorx. 


Successful Practice by Correspondence for 15- 
years. 
- Manager, Power Patent Bureau, New York, fer 
years. 
Rianaene, Electrical World Patent Agency, for 
years. 
The only solicitor who is a member of both the 
Amer. Inst. of Electric Eng. and Amer. S. M. 
Author, ‘“‘Rontgen Rays,’ price § $1.50, and “How — 
to Make Inventions,” price, $1.00 
Send for circular of information and moderate 
charges. Have served 15 professors, including 
Prof. Austin, Ph. D., University of Wisconsin. 
Prof. anthony, formerly Cornell University. 
Prof. Carus-Wilson, former McGill University. 
Prof. Herdt, E. E., McGill University, 
Prof. Jackson, C. E., University of Wisconsin. 
Prof. Roberts, M. E. formerly Cornell University. 
Prof. Rouland, Paris, France. 
Prof. Sheldon, ’Ph. D , Polytechnic Inst., Brooklyn. 
Prof. Short, formerly’ University of Colorado. 
Prof. Thomas, Ph. D., Ohio State University. 


Prof. Van Dyck, Rutgers College. 


Soldeuine Irons 
And | aundry Irons. — 


Convenient 
and | 
Economical 


Send for Circular. 


American Factrical Heater Go.,. 
197 River St., Detroit, Mich. 


A. L. MoRAE, cousins encmuien 


Estimates, Plans, Specifications, 
Examinations, Reports, Tests. 


306 Oriel Building. ST LOUIS, MO,. 


. 
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~ Westinghouse 


ROTARY TRANSFORMERS 


FOR TRANSFORMING ALTERNATING TO DIRECT CURRENT. 


WESTINGHOUSE ROTARY TRANSFORMER. 


WESTINGHOUSE ELECTRIC & MFG. CO. 


Westinghouse Electric Uo., Ltd’ 


And all principal cities in 
U. und Canada. PITTSBURG, PA. London, 32 Victoria St. 


ENGINES ____——~_eeen 


One of our several patterns built in sizes of 1,000 H. P. and upwards. 
The engraving shows one of three engines built for the Metropolitan 
Electric Supply Company, Limited, London, England. 
’ Nominal capacity, 2,500 H. P., but can easily develop 3,500 H. P. 
Somewhat more conventional in design than our other engines, but posseses 
many novel and original features. 


Westinghouse Machine Co., Manufacturers. 


Westinghouse, Church, Kerr & Co., Engineers. 


Boston. New York. Pittsburg. Philadelphia. Detroit. Chicago 
And in all Foreign Countries. 


The Name YY ESTINGHOUSE is a Guarantee. 


WESTINGHOUSE 
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oe ote oe te oe ote ote oe ote oe oe oe oe oe oo ote oe ote oe oe oe ot acts os ores or] 


vecencsgam DRAWING MATERIALS, Y®AR# weapovanrens 


or drawing materials. We carry the largest and 
most complete line of Engineers’ and Draftsmen’s supplies in the U. S. Our goods are of standard 
quality. They bear our trade-mark and are warranted by us. Our descriptive catalogue contains much 
valuable information. Mailed free to any address. \ 
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EC. & G. COOPER COQ. 
MOUNT VERNON, OHIO. } — 


Manufacturers of 


Heavy Duty Corliss Engines for Street Railways, Electric Light a 
Factories, and General Manufacturing Purposes, Heavy Special 
Castings, Fly Wheels, Condensers for Large Plants, Steel 

Boilers, Smoke Stacks, Make aspecialty of furnishing 
complete Steam Plants of the largest capacity. oe 


The G, & G. COOPER CO., Mt, Vernon, Ohio, 
FOREST CITY ELECTRIC. ROLL DROP COMMUTATOR Bars | 
CLEVELAND O. . Bm HAVE STOOD THETEST OF TIME J 


What Montauk Multiphase Cable I: 


“DIVISIONAL INSULATION. It is a cable constructed for use in 
ALL COPPER CONDUCTOR. = . ° . e ° . 
NSULATION BETWEEN CONOUCTORS. of plain wire for all interior electric ada 
Fon conpucTon miNNe®. tions, such as bells, telephones, district 


ice, fire and burglar alarm, etc. 


Zam = MONTAUK —mae 
eer, MULTIPHASE CABLE 


<~ is superior to and differs from ordinary 1 
eapiixh iad eepaieen Dolegeiee now in use, inasmuch as every infini 
part of the cable is alive to dangerous heat or flame and capable of giving automatic warning to any point desired. 

AS A BURGLAR ALARM it cannot be disturbed or cut without giving instantaneous warning. 


IT IS THE ONLY FIRE-DETECTIVE CABLE IN THE WORLD, %::2xtiy sdovted by the Gamew 


Auxiliary Fire Alarm Company, — 


TEL 


= 


Theat 


Established 1833. 


Fusible Core running throughout the cable is im- 
mediately short-circuited on any interruption by 
Fire or Thief, by Accident or Intention. 


LALA 
Kee 
SSSS 


SS 
Leki KEE KS 


THE MONTAUK MULTIPHASE CABLE 


Every infinitesimal part is a thermostat and a watchman. Montauk Multiphase Cable never sleeps, never fails. Monta 
Multiphase Cables are small, neat, and very flexible, and are perfectly insulated. They are furnished in “Damp-Proo 
“Water-Proof” construction and of any desired color, reeled or coiled in any length wanted. Their conductors are all stam 


ardized to equal carrying capacity. Samples and descriptive matter mailed on application. Workings of cable demonst: 
at our office. : 


MONTAUK MULTIPHASE CABLE CO., 100 BROADWAY, NEW YORK. 


The Insulating Supply Parts, 
SADDLE STAPLE ELECTRICAL CONSTRUCTION 


; iss AND REPAIRS. 
For Bell-Wiring, Gas-Lighting, Estimates furnished on all electrical work. 


Telephone, Fire and Burglar Alarm, Railroad 67 Liberty Street, BROOKLYN, N 
‘and Telegraph Work. : 

Prevents short-circuiting and does away 
with use of tape under staples. No special 
tools required. Allsizes between those shown 


in cuts. Wholesale price-list and other in- 
formation. Address, 


THE INSULATING SADDLE STAPLE CO, 


BROCKTON, MASS., U. S. A, 
PURE ROLLED : 


iJZINC PLATES 


For Batteries and all Eiectrical and Mechanical Y 
Purposes. Special Shapes and Sizes Cut to Order. D 
Y.NAMO 


EE. PHILLIPS & SONS, Sustetsctizs mass. | S81. rovts, wo, 
: Boston Office, 107 cain, Street. New your SE So ee 


? = t 

~ Steel Dynamos and Motors, 8, 1 
35, 50, I00, 200, 300 and 500-! 
machines, 4%, 1, 2, 3, 5, 10, 15, 
s5oh. p. motors. State what you wa 
and get our prices before ordering 
The HOBERT Electric Mfg. 

. Troy, Ohio. a 


GE 


WDE 
QM 


M.KLEIN. & 


KLEIN’S CLIMBERS 


Connectors’s, Linemen’s 
and Construction Tools 
Catalogue Free... ("Send for one 
MATHIAS KLEIN & SON, 
$7-89 W. Van Buren St., . Chicago, His, 


129 No. Th 


Philad 


PARIS TROLLEYS.—NIAGARA GORGE POWER.—PADERNO TRANSMISSION. 


lectrical et 


A Becket REVIEW OF THEORETICAL AND APPLIED ELECTRICITY. 


(Copyright 1899, by THm ELECTRICAL ENGINHER, 120 Liberty Street, New York.) 


Voi XXVITI. No. car NEW YORK, FEBRUARY og, 1899. Price 1o Cents. 
———————__—_———————————_—————EEe NG EA A TR NES NET SRE 
Our name is a guarantee of High P AR A- WHITE CORE 
Quality, Reasonable Prices, LAMP CORD. 
Prompt Service and Polite At- WITE eae 
tention. na en PARANITE 
N 
IHLATARE HARD FIBRE CO. “witamoron, sce | "St are 
+ WILMINGTON, DEL. CABLES 
Por Aerial, I ese ~ 
CONDUIT & CABLE COMPANY | setm=e2ss j INDIANA 
Manufacturers and Patentees of pier ey ou ae } 
Paper Insulated Cables and Wrought-lron es > RUBBER & 
Cement-Lined Pipes for Underground Subways | Telephone and INSULATED 
¥3.000,000 Feet of Our Conduit and Thousands Telegraph 
of Miles of Our Cables in Use in +! nited States, Canada and the British Isles grap Cables WIRE CU., 
Main Office, Times building, N.Y, Branches, Rookery rr Beton, Mass, | a Specialty. Jonesboro, Ind. 


NCANDESCENT 
..LAMPS.. 


ALL VOLTAGES. 
@ © = ALL CANDLE POWERS. 
ALL BASES. 


WRITE US FOR PRICES. eee” 


zs GRIMSHAW WHITE CORE WIRES - 


_ White Core Wires, Raven ab Core Wires, Competition Line Wires, Grimshaw and Competition Tapes and Splicing Compound, 
MANUFACTURED BY 


NEW YORK INSULATED WIRE COMPANY, 


BUS Cortlandt St.. New York. BRANCHES: { CHICAGO: BOSTON: SAN FRANCISCO> 
. MAIN OFFICE: * 1320 Dearborn St. 184 Congress St. 71 Flood Bldg, 


SIMPLE X) gta i NANONAL INDIA RUBBER Co. 


WIRES ann CABLES Okonite Tape, Rubber Covered 


anson Tape 


M 4 
‘For Underground, Submarine, Line and Inside a* CANDEE WEATHERPROOF 
. 


Construction. TRADE MARKe WIRES. 
: SIMPLEX ELECTRICAL Co. 
41 Cornhill, Boston. 1137 Monadnock Block, Chicago. | a53 Bue OKO re On pak, YORK. 


=~ ene agate sieht ae El yay Ww fe) 
ant s. pas € provided wit IRES AND ABLES. 
. BRISTOL’S RECORD 
any) VOLT pike Office and Factory, BRISTOL, R. I. 
and AMMETERS |___- — Poe 


Makes continuous record day and 


ic O. Mailloux, 
Sd 


‘CONSULTING ELECTRICAL ENGINEER 
150 NASSAU STREET, NEW YORK. 


night. Send for circular. WHEELOCK BATTERY. 
We Marshall, THE BRISTOL CO. Without an Equal for Fan and all Motors. Does 
\ lope ota of ELECTRICAL POMP EMEEES WATERBURY, CONN. “ not polarize under heavy work. 


STANDARDS A SPECIALTY, 
709 Lexington Avenue, New York. 


DRY BATTERIES 
Rest of all is the ** MIa@scot.?? 
Made byJ. H. BUNNELL & CO., 76 Cortland St., N. Y. 


= TOR A DE 
es pmelaba "Saat wae Best construction and ingredients. Strongest, 
SA R Cc E N T & Lu Ni D ¥: most durable and reliable. Size 6x244. 50 cents 
ENGINEERS, per cell. Liberal discount. 
3 and 15 Monadnock Block, CHICAGO, ILL. Sat 


New York Branch. 121 Liberty St. 


MARK 


Ime SIANDAKD UF IhE Weel 
BATTERIES The Leclanché Battery Co. 
111to0 117 E. 131 St... New York 


INSULATED 


WIRES 


a EXPERT CHEMISTS. 


SPECIALISTS IN ARMATURE AND FIELD COIL, 
INSULATION. 


: > 
CLIFFORD EF. DUNN; MASSACHUSETTS CHEMICAL CO., 


a Solicitor of United States and Foreign Patents. STON, MASS. 
“ Electrical Work 229 BROADWAY, 
i. ALL CDS ALE “SIZES. ao Specialty. NEw YORK CITY 


E LEAD ENCASE FOR ALL. 
CREFELD ELECTRICAL WORKS. 


Bosto Facrory: * CHICAGO: 
4 Federal St. Saylesville, R. I. 239 Madison St. 


ANCHOR ELECTRIC Co. 
~ BOSTON 


Pepper & Register, 
ELECTRIC STREET RAILWAY 
CONTRACTORS AND ENGINEERS, 
Davip serive Jz., M.E. A. L. Reotsten. M.E BEE 


414 So. Penn. Sq., Philadelphia, Pa. 
ELECTRICAL INSTRUMENTS. 


-|MACNET WIRES. Empire Electrical Instrument Co, 


CREFELD ELECTRICAL WORKS, 
49 Federal Street, Boston, Mass. 654 HUDSON ST,, NEW YORK. 


‘ 


INDIA & AMBER 


MICA 


IN ANY. SHAPE OR PATTERN. 


EMPIRE — « 
INSULATED RK 

Cloths and Papers. . ae 
Eugene Munsell s Co. ee 


MAX OSTERBERG, E. E. A, Me 
FRANK SUTTON, E. E. 


STERBERG & SUTTON. 
Consulting Engineers and Electrical Experts, 


POWER TRANSMISSION, LIGHTING Tele. 732 Broad. 
and RAILWAY WORK. Bowling Green Bldg., 11 Broadway,N. Y. 


THE 0. C. WHITE COMPANY, 


WORCESTER, [1ASS. 


Adjustable Fixtures for Incandescent 
Lamps for Every Practical Requirement, 


In many Styles, Sizes and Finishes. SEND FOR OUR 
For Shops, Factories, Offices, Libraries, etc. ¢,4 TALOGUE K. 


“VULCANIZED FIBRE.” 


IN SHEETS, TUBES, RODS AND SPECIAL SHAPES. 


CATALOGUB AND SAMPLES ON APPLICATION. 


VULCANIZED FIBRE COMPANT, wilmington, Del. 


Highest Grade for 
Electricai Insulac 
tion and Mechane 
ieal Purposes, 


Write for Circulars... 


QUEEN & CO. 


1010 Chestnut St., PHILA PA. 


Oar 
a 

3 5 -coM | 
Brees 
N =QUEEN twe_privadctpwin, 


N. Y. BRANCH, 509 Fifth Ave. 


VITRO CHROME. 


An indestructible Incandescent Lamp Color. Equal to natural glass in appearance and 
Gurability. Can be used for inside or outside decoration. Send for circular and prices, 


VITRO CHROME CHEMICAL CO. 


421 Milwaukee Street, MILWAUKEE, WIS, 


Weston Electrical Instrument Co., |/FORT WAYNE ELECTAIG CORPORATION 
114-120 William Street, Newark, N. J. Fort Wayne, Ind. 
AMMETERS and VOLTMETERS ||Apparatus for Arc, Direct Cur- 
, For Central Stations and Isolated Plants. rent and Alternating Incan- 
A new, profusely illustrated Catalogue just published. descent Lighting and Power 
Transmission. 


THE ELECTRICAL ENGINEER. 


FOR ARMATURE COILS AND FIELDS. 


M:1-C: 
COMPOUND 
UNE QUALED. 


Mica Insulator 
218 Water St.New York § Chicago li7 Lake St. 


EUROPEAN. AGENTS, BERGTHEIL & YOUNG, (2 CAMOMILE ST., LUNDON. 
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\ 1 


Co. " 


INSULATOR 


PAUL HOENACK SS 
Manufacturer of Electrical and Telegraph Is- 
struments and Small Machinery. Exp { 
Work a specialty. Highest reference b 
| sion. 191 and 193 Worth St., New York. a 
Established 1878. ey 
American Vitrified Conduit Company, 


MANUFACTURERS OF ak. 


Prime! 


Vitrified Salt Glazed Underground 
Interior Conduits. 


Contractors for Complete Installation 
of Conduit Systems.... 


C, J. FIELD, General Manager and Chief Engineer, _ Py. 
General Office: 39 Cortlandt St., New York, 


MAST ARM 


RY 
wo AUTOMATIC 


ee 

LAMP TRIMMER CAN TRIM TW. 

THE NUMBER OF LAMPS IN 7; 
5. SAME TIME THAN WITH ANY O7HER|| 


~cRailwey, © |i 


Clecis eri nme, , 


MANUFACTURER CINCINNATI, O.| im 


1 


| 


McINTIRE’S PATENT 


CONNECTORS AND TERMINALS, 


Special Connectors for Hard Drawn Copper Wire. 


ALL SIZES. Fused Wire, Fused Links and Stri 


The C. MCINTIRE CO, 18 15 Franklin St, Newark KJ. 
BK. R. HARRIS, 


Manufacturer of 


RE 


FINE BRASS, COPPER, GERMAN SILVER, 
Phosphor Bronze Wire. 

SPECIAL ALLOY WIRE DRAWN TO ORDER. 
35 BENEDICT ST., WATERBURY, CONN. 


A. L. McRAE, cQNsvizine etecreicat 


Estimates, Plans, Specifications, 
Examinations, Reports, Tests. 


306 Oriel Building. 


ee 
ST LOUIS, MO. 


DON’T BE MISLED into beligvine that Henry R. 
aerate brat cateanest mel sett las atest A 


Worthington build’ nothing 
Our electric pump business is larger than 
any other manufacturer’s, 


but steam pumps. 
We make vacuum pumps, fire 
pumps, hydraulic elevator pumps, mine pumps, marine pumps, 
air pumps, boiler feed pumps, brewery pumps, drainage pumps, 
and others too numerous to mention, all driven electrically, If 


you are in need of anything in the way of electric pumping ma- 
chinery, write us. 


HENRY R. WORTHINCTON, 


NEW YORK. 


at le jie 


WM. T. PRINGLE, 


The Best... 


eceptacle == Attachment Plug” 
Kreepale = Attashment 


‘The latest in this line is the = 
NEW STYLE made by a 


1026 Filbert Street, PHILA. 


25! to 255 
NEW JERSEY _R.R.AVE.. 


N 


Press of THE CHEROUNY PRINTING AND PUBLISHING COs, “17-27 


Vandewater St., New York. 


February 9, 1899. | 


EARLE CTIRICAL ENGINEER. 


if 


she 


TRADE MARK. 


ENCLOSED ARC LAMP. 


Is only 22 iaches over all. 
Burns 150 hours. 


Has a new device which renders 
retrimming the easiest pos- 
sible operation. 


Every part can be easily inspect- 
ed, rémoved and replaced if 
necessary. 


Send for Circular. 


Albert & J. M. Anderson Mig. Co., 


289-293 A Street, SO. BOSTON, MASS. 


CARY SPRING WORKS, 


240 and 242 West 29th St., & 
New York City. 


Manufacturers of 


| WIRE and SPRINGS &= 


of all kinds. 


i} 


The Potomac Terra Cotta Co. 


36 Corcoran Building, WASHINGTON, D. C. 


Other claims are now pending,— 
Manufacturers of 


Terra Cotta Conduit 


Secured by Letters Patent, duly assigned. 


for Underground 
Electric Wires. 


Western Electric 


ARC..2y 


Lighting Dynamos 


Send for SIZES FROM: 
Bulletin 50 Light to 150 Light, Capacity 9.6 Amperes. 
1002. 85 to 180 Light, Capacity 6 Amperes. 


a ne 


Western Electric Company 


NEW YORK. 
CHICAGO. ' 

..79 Coleman Street, E. C., and 
LONDON: Lf orth Woolwich, E. ; 
PARIS: 45 Avenue de Breteuil. 
ANTWERP: 33 Rue Boudewyns. 


When writing Advertisers please mention 
THE ELECTRICAL ENGINEER. 


TRADE MARK? 


“@hlovive Accumulator” 


REGISTERED SEPTEMBER 11, 1804. 


To Street Railway Managers: 


If you are considering an increase in the 
capacity of your station, or an extension_of 


your lines, 


Tnvestigate the Chloride Accumulator: 


and the results it is producing. 


Its use 


means a maximum efficiency of the power 
plant with a minimum investment in gener- 


SALES OFFICES: 


NEW YORK, 20-22 Broad St, 
BOSTON, MASS., 60 State St. ” 
BALTIMORE, MD., Equitable Bldg, 
CLEVELAND, O., New England | bag. 


' CHICAGO, ILL., Marquette Bldg. 
SAN FRANCISCO, CAL., The Parrot Bidg; 


CANADA, The Canadian General Electric 
Co., Ltd., Toronto, Ont. 


ating units and copper. 


Che Electric Storage Battery Zo., 


DREXEL BUILDING, Phila., Pa. 


CATALOGUES, 


ive a THE ELECTRICAL ENGINEER. _[Vol. XXVII. No. 562. 
@ The Latest Development in the Arc Lamp Field. © 
Enclosed ARR LAMP 

Enclosed 


FOR LESS INTENSITY AND 
VOLUME THAN LARCE LAMPS. 


40 to 45 hours light with 2% amperes. 
35 to 40 hours light with 3 amperes. 


CARBON FEED. 18% inches long. 
SINGLE GLOBE. 9% pounds weight. 


GENERAL ELECTRIC CO. 


PRINCIPAL OFFICES: SCHENECTADY, N., Y. 


For Canada, address Canadian General Electric Co., Ltd., Toronto, Ont. Sales Offices in all large cities in the United States: 


PRK ocr a ELECTORS | Trolley Line Materials 
FOR ELECTRIC LIGHTS, REFLECTING SHADES, CLUSTER LIGHTS, CHANDELIERS. y i | 
Gann ined_wtth Frink’s Sil- M l j i 
COMBINATION @ zc | srmoncret men ne ee 
sections, rigidly set ina =~ - = 


solid metal frame. 


Prompt shipments in 


es ; any quantity... 
REFLECTOR esirgaoad, «is 
Length : Riso ¢ 
t f 
A very Practical Fixture for Office and teen ar of a ool ine VULGABESTOK. 
Public Buildings, Stores, Banks, Hospi- With: Féar Ges Busties Repair parts for car control. 
tals, Etc. Electric Reflectors in Catalogue and Wired for Four lers of ail the manufacturers. 


No. 32, Free Sockets. Commutator Rings, Bushings, 
. 32, ; 


agnet Spools and special 
pieces forall purposes, 


BOOK OF LIGHT yi 
AND ESTIMATE “4H ————= 
FREE. Tiaeiora Secon fsdinee 


SS aia Seal : 100 William Street, 
I, P. PRINK eed PatRnon Ot NERO H. W JOHNS MFG. CO., ony Se 


CHICAGO. PHILADELPHI 
LICENSED TO MANUFACTURE ELECTRIC AND COMBINATION FIXTURES. men dae BOSTON: 


<ITHE NEW AMERICAN TURBINE 


Plecedel Powel 
Transmission... 


0 Oe Bor B-- Ore Ge 


STATE YOUR REQUIREMENTS. 


joo@ 


Note the revised 
prices in March at 
alogue. 


Send for Catalogue and mention The Electrical Englneer 


THE DAYTON GLOBE IRON WORKS CO. OARS SS Al TO 


De Se A 


" Bristo] Co 
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The C.&H.RHEOSTATS 


Are Recognized Standards 


THE GUTLER- RCHAMMER MFG. C0., 


Our well-known 
Motor __ Starters, 
Speed and Field 
Regulators and 
Crane Controllers 
are without a 
peer. 


Send for 

Circulars of our 
ELEVATOR 
CONTROLLER 


CHICAGO 


ae ue Free. 


ar 89 a Van Buren St., 


HIAS KLEIN & SON, 


KLEIN’ CLIMBERS 


Connectors’s, Linemen’s 
and Construction Tools 


("Send for one 


. Chicago, ilis. 


CROFTON 


STORAGE> 


© BATTERY. 


NOVEL FEATURES. 


Cheap. Light, Durable. Efficient- 
Motorcycle Balteries a Specially. 


CROFTON STORAGE BATTERY CO. 


JAMES K-PUMPELLY, 


MANAGER." 
327 DEARBORN ST., CHICAGO,ILL. 


PURE ROLLED 


For Batteries and all Eiectrical and Mechanica: 
Purposes. Special Shapes and Sizes Cut to Order. 


Fk PHILLIPS & SONS, 


Summe: “treet. 


Boston Offica, ny 


Manufacturers, 
SOUTH HANOVER, MASS. | Tel. 2059 Cortlandt. 


BRANDEN 


Stores: Boston; New 


CROSBY STEAM GAGE & VALVE CO. 
SOLE MANUFACTURERS OF 

Pop Safety Valves, 

Water Relief Valves, 

Improved Steam Gages, 

Steam Engine Indicators, 

Single Bell Chime Whistles, 

Patent Gage Testers, 

Pressure Recorders, 

Revolution Counters, 

Feed Water Regulators, 


and other Specialties. 


Globe and Angle Valves, 


with renewable seat 


PUMP VALVES. 


Rubber, with Wire Coil Insertion. 
Main Orrice ano Works: 


BOSTON, MASS. 
York ; Chicago; London. Eng. 


Albert B. Herrick, 


Zi N GC i> LAT ES Consulting Electrical Engineer 


AND ADVISORY EXPERT 


tion; Their Economi 


Cable ‘‘Albeiteria.’’ 


On Central Station and Power Station Construc- 


cal Operation and Testing. 


120 Liberty St., 
N. Y. CITY. 


In Sheet or Wire, any degree of Hardness, 


FOR ALL PURPOSES. 


121 LIBERTY 


STREET. 


PLATINUM 


RAs CO. Nmawarez, IN. J- 
NEW YORK OFFICE: 
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) COLORING. 
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Ground Glass, Opal White, 


CHEMICAL 


400 SIBLEY STREET, 


ST. PAUL. 


STRUCTIBLE EFFECTS. 


Yellow, Green, Purple. 


COMPANY, 


gt ocke Church, Kom 
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Fuse Links and Wires, 
Chicago tuse WireCo .. 
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Gas Lighting Apparatus, 


_—— 
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Bibber-White Co........... i 
A L. Bogart. so eee xix 
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8S. Morgan Smith.......... ae 
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ELECTRIC COAL CUTTER. 
Equipped with a Special Type C & C IRONCLAD DUSTPROOF MOTOR. 


THE C & C ELECTRIC COMPANY, 


SALES OFFICES: 
ST. LOUIS, 211 Lucas Ave. 


BOSTON, 19 Hi h St. 
PHILADELPHI 


LON 


: 45 North 7th St. 
CHICAGO, 1012 Monadnock Block. 
DON, Eng., 47 Victoria St., 


LOUISVILLE, Columbia Bldg. 
BALTIMORE, 22 
Westminster. 


Light St. 
. W. 


RIGHT FOR PRICES. 


WRITE FOR PRICES. 


New York § Ohio Company, «+++ 


Manufacturers 


of Machinery requiring Electric Motors 


to Drive should thoroughly investigate 


The C & C Ironclad Motor 


before adopting any other make. 


WORKS: GARWOOD, N. J. 
MAIN OFFICES: 


on ; 


perpen Obio.’ 


143 Liberty St.. NEW YORK. 
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DEARBORN COMPOUNDS “8:23.32, 
Analyzers of Everything, Dearborn Drug and Chemical Works, Makers of Boller Compounds, 


OFFICES: MANUFACTURING AND ANALYTICAL CHEMISTS. WORKS: 


mister s2icess Rinito Bidgeyees ie es es ss | | (2325, 2327, 2329 L'a Salle St. 
TELEPHONE No 3935 MAIN. CHICAGO. TELEPHONE No. 1130 SOUTH. 


Why every electrician and mechanic should use SAMSON Screw Drivers; Every one 
has had more or less experience with the ordinary driver, and have either mutilated 
their fingers, the screw or the object they were working on, by having it slip at a time 
when they were applying the most pressure. 

The advantages of this tool are as follows: It supports the blade up to the actual 
straining point, it supports the head of the screw so that it will not wabble. A woo 
screw can be started by rapping the handle with the palm of the hand, and _ screwed 
home without touching the screw after once in position. The blade being parallel, it 
bears a much at the bottom of the slot as it does at the top. 

lade is broken it can be quickly replaced by a new one. Extra blades are 
fatatehed with each tool. 


PRICES. 
Sate Peete eee eee e eee ee sees esse seach, ye) Per dozen. eee 
8G ee cepa cn te es tts Fd .5D oe cl 6.00 
Th eg Baie eee we .65 sf “i 7.00 


fsiscs SAWYER TOOL CO., Fitchburg, iMass., rants 


MACHADO & ROLLER 


203 Broadway, New York. 
A. E. G INCANDESCENT LAMPS. 


1808 DESK PORTABLE 


is not only a beauty in design, but is strong and 
durable. 


We make a variety of Portables and Brackets. 


Factory ; 4 F JONES & SON, 


BROOKLYN. 62 Cortlandt Street, New York. 


THAR 


hutruess. (HORN & BRANNEN MF, CO. 
INISHED ™ Manudactieers ot 


Ina word PERFECT! in 

its truest sense is the 
IMPROVED POWERS 
ARC-LICHT CUT OUT. 


One on which you can rely 
to do its duty and do it well. 


in 


= > 

’ Sa > 
w ii . 

Sa 

~ TM 
IAT 
¢ 
\ 


Gas and 
Electric Light 
Fixtures.___, 


Manufactory and Salesrooms: 


427, 429, 431, 433 
North Broad St., 


PHILADELPHIA. 


WATER-PROOF IRON-CLAD CASK 
and INSULATED WIRE HOLES. 


Send for Catalogue and Prices, 


~E. CG. Borard Co 
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MOTORS 22. DO YOU DO PUMPING ? 


For Direct Current. 


GEN ERATO RS "PR ACON 


AIR’ LIFT company 


100 BROADWAY, NEW YORK 
MAKES A SPECIALTY OF 


ARTESIAN WELL WATER SUPPLY 
Utilizing 
Compressed Air as 


the Motive Power 
for Pumping. 


Well Systems Designed 
and Located for Electric 
Light and Power Stations 
Cities, Towns, Factories, 
Btc. 


Suitable Pumping 
Machinery furnished 
and Erected 


and put in actual operation 
with results GUARANTEED 


iallfial™ 


From 1-4 K, We to 100 . K. WwW. Belt or Direct Engine Driven. 
Send for Bulletin F. 


B. F. STURTEVANT Co., 
BOSTON, MASS., U. S. A. 


WA : 
B Oliver.S NE aaron “More than 250 wells satis: 
OSTON, 34 Oliver St. EW YorK, 131 Liberty St. PHILADELPHIA, factorilyoperated bythe Barnes, 


Cuicaco, 16 So. Canal St. Lonpon, ENG., 75 Queen Victoria St. 135 No. Third St. system. 


Air Lift Plants remodeled 
so as to obtain an increased 
- ply of water and a saving 


. 
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Pratt & Whitney Oo....... xxx 


Sawyer Tool Co ........... Vii 


B. F. Sturtevant & Co...... viii 

W.C. Young Mfg. Co....... XKY 
Magie Lanterns, 

HUITEY  BYOS' .< esa ce secnie's tas Vv 
Mast Arms. 

Berlin Iron Bridge Co. Xxx 


Electric Railway Equip.Co. ii 
Salem Icon Works ...,.... Xxxiv 


Measuring Apparatus, 
Bristol Co,. .. 


Bo ee, i 
Empire Instrument. Co. i 
General Elec. Co,..... 002. iv 
Chas E. Gregory .....-...... xxi 


Keystone Elec. [Inst.Co .. xviii 
McIntosh ee & Meh 


tical Co.. x 
Queen & Co ji 
Weston Elecl. Inst. Oo..... ii 
CAS Wikv i ccctet scneaiccues, XXII 

Mechanical Draft. 
Westinghouse.Church, Kerr 
Oma cele seaamersty onan XXXV 
Westinghouse Mach Uo,.. xxxv 
Mechanical Stokers. 
Westinghouse,Church Kerr 
Core.es eM eK V; 
Westinghonse Mach. Co XXxXV 
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Mica Insulator Co.......... ii 
Eugene Munsell & Oo...... ii 
Models. 
Paul Hoonaok, cs «csescesiex ii 
Geo. M.. Mayer.:.cccccs.-s0 XxViii 


Moto Vehicies, 
American Elec. Vehicle Co. xiv 
& xxxiv 
Fischer Equip. Co.......... 
Motor Starters. . 
Zimdars & Hunt.;,......6. x 


Name Plates. — 
August Becker....... - 
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Oil Filters. 
Phoenix Autom. Filter Co. xix 


Paints. 
The American ie mbie 
Coe ee - o— 
H, W. Johns Mtg. Co. Sache iv 
Standard Paint Oo .. ..... xviii 


Patent Attorneys, Experts 
and Solicitors. 


Gre. Dana ees. - Wastes s i 
Dyer, Edmonds & Dyer,,.. xix 
Wm.A.Rosenbaum ...... xix 


Edward P, Thompson..,.... 

Townsend & Decker. ...... xix 

Herman OC. Woltereck...... 
Phosphor Bronze. 

Phosphor Bronze Smelting 

Ge eIGEG oleate xicisie aes XXV 

Pipe Coverings. 

H. W. Johns Mfg. Co ..... iv 
Platinum. * 

Baker & ©0* 2.24.0 6.c00..s0s 


Pocket Lamps. 
Am. Elecl. Novelty & Mfg. 
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Berlin Iron Bridge Co ... xxx 
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Power Transmitting Ma- 
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Chicago Armature Co...... — 
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& xxxiv 
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Wrought Iron Bridge Co... xxxvi 
Rotary Fire Pumps. 
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General Elec. Co_.......... iv 
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F’, N. Manross.....6....... 
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Westinghouse,Church, Kerr 
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Westinghouse Mach. Co. Sed 
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Steam Specialties. 
Kieley & Mueller ......... 
Steam Turbines. 
Westinghouse Church, Kerr 
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Wm. Jessops Sons Ltd,,,..xxxiv 
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J.H. Bunnell & Co......... 
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TLOUBG sens !sie/¢ sieavicace!. aly 
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Chas. E. Gregory Co....... xxi 
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Stanley & Patterson. .. — 
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Western Electric Co.......- iia 
Western ElectricSupplyCo xvi 
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A. & J. M. Anderson....... jii 
Genera) Elec. Co........... iv 
Geo. M Mayer,......:.0.-- xViii 
Switches, 
Anchor Elec. Co..... .....- i 
A. &. J. M. Anderson. iii 
Crouse-Hinde Elec, Co. xxxvi 


Gutter Elecl.& Mfg.Co.... ix 


General Elec. Co..,........ a oy 
Hart & Hegeman..... ..... xxiii 
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Russel-Tomlinson Elec.Co. xxviii 
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Victor Tele. Mfg. Co ...... XXvi 
Western Elec, Supply Co... Xvi 


Western Tel. Con. 0Oo..... xxviii 
Transformers. 

General Elec. Oo.... ..-... iv 

Chas. E.Gregory O0........ xxi 

Kuhlman Flec.Co......... xix 


Moloney Electric Co........ xv 
Wagner Flec. Mfg. Co...... 
Western Elec. Co.... .. ... iii 
Trolley Cord. 
Samson Cordage Wks...... 


Trolleys. 

A.& J M. Anderson ...... iii 
Turbines. 

S. Morgan Smith ..... 
Valves. 

The Crane Co.............. 

Crosby Steam Gage and 
Valve Gk ales cmmlerie-siels Vv 
Varnishes. 

Sterling Varnish Co........ XXVili 
Water Motors. 

Am. Impulse Wheel] Co.... 
Water Wheel Governors. 

Lombard Water Wheel 
Governor Oo............. 


Water Wheels. 
American Impulse Wheel 

(Ofer in WiSeaeatigas onene 5 
Dayton Globe Iron Wks.Co. iv 


The Jas. Leffel & Co....... xsiii 
Pelton Water Wheel Oo.... xxv 
S. Morgan Smith Co.,..... — 
Stillwell-Bierce & Smith- 
Vaile Oo. ......:..0000.. 0 


Wires and Cables, 
American Electrical Works, 


OCrefeld Elecl. Works...... i 
Eastern Elec, Cable Oo. ... xix 
Electric Appliance Oo....... xviii 
General Elec, Co... ...--. iv 
Hammacher, sSchlemmer 

Co.. nlastte selects es ——— 
FP. R. Harris eee a ie, Sei iate ii 
India Rubber and Gutta 

Percha Ins. Oo., .-...... 
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Montauk Multiphase Cable 
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National Conduit & “Cable 
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Nat’! India Rubber “Oo rete i 
N. Y. Insulated Wire Co.... i 
Okonite Co., Ltd., The..i& xxxvi 


Phillips Insulated Wire Co 3 xix 
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Simplex Elecl. Co....... i 

Stand. Underg’d Oable Co.. xix 
Year Books, 

D. A. Heubsch..........--.. 
Zine. 

Beattie Zinc Wks. Oo....... 

J. H. Bunnell & Oo........ i 


FE, Phillips & Sone.......-. Vv 


HISTORY REPEATING ITSELF. 


In the dark ages of the CIRCUIT: 
BREAKER business THE CUTTER 
COMPANY designed and manufac- 
tured instruments of the double arm 
type. Under severe tests, certain basic 
faults were developed and this instru- 
ment was practically abandoned in fa- 
vor of the self-contained single arm 
type, now everywhere regarded as the 
standard, in other words, the “I-T-E.” 
Recently an uncertain demand for this 
abandoned instrument has been cre- 
ated, and we have, in accordance with 


“our policy, built and delivered certain 


instruments of this type in about the 
proportion of one to ten times sixteen. 
The faults originally manifested are 
bélieved to be inherent, and the argu- 
ments in favor of this type are alto- 
gether specious. 

In resetting the double arm type of 
circuit breaker after a short circuit, 
the arm first thrown in is held by a re- 
taining catch. The throwing in of the 
second arm will cause only the first 
arm. to open, giving the effect of a 
single pole break only. 

It must also be remembered that it 
is impossible in practice to get two 
separate arms to act in. unison. This 
has been frequently demonstrated, and 
experience has shown that when these 
arms open under severe conditions one 
side will receive all the arcing, whereas 
with a double pole breaker where the 
two arms are united, making one self- 
contained member, the opening of both 
poles simultaneously is assured. It 
would be quite as reasonable to put 
two single pole, manually-operated 
switches to do double pole service, it 
being admitted that double pole 
switches should be self-contained, so 
that in operating both poles be opened 
or closed simultaneously. 

While we are prepared to build such 
devices, we do not recommend them. 
We are not, however, building Circuit 
Breakers for our health, but to meet 
the specifications of the engineer, 
whose favor we are anxious to de- 
serve. Photographs of the double 
arm instruments, with prices therefor, 
will be sent upon application. 


THE CUTTER COMPANY, 
1112 Sansom St., Philadelphia, 
120 Liberty St., New York City. 
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ASTORIA 3 DELIMONICO’S # SHERRY’S 


Fao 
WIRES & CABLES 
USED THROUGHOUT THIS BUILDING. 


The India Rubber and Gutta Percha Insulating Co., 


Main Office, Glenwood Works, 


5. W. GODFREY, Manager Sales, — YONKERS, N. Y. 
3 15 Cortlandt St., NEW YORK. : - 


JEWELL STANDARD METERS 


“ty the MCINTOSH BATTERY AND OPTICAL CO., 


521 to 531 Wabash Ave., CHICAGO, ILL., U.S. A. 


Sold at the lowest price ever quoted for an absolutely standard instrument. 


Milli-Ampere Meters, Ampere Meters, Volt Meters, Milli-Volt Meters. 


Absolutely reliable for use in either vertical or horizontal position. 


The construction is exceedingly rigid, fitting it to withstand the rough usage to 
which portable instruments are frequently subjected. 


This Meter is of the d’Arsonval type, having a coil moving in the field of a per- 
manent magnet. 
It is dead beat. 


It has uniformly spaced scale divisions and it has an adjustable dial, so that should 
the index become bent it is but the work of a moment to set it to zero. 


SEND FOR AN 1899 CATALOGUE. 
We manufacture the very highest class of Medical Batteries, Electrodes and Electro Therapeutical Specialties. 


THE ZIMDARS & HUNT =>>— 


a) Removable Fuse Holder 


FOR UP-TO-DATE PANBL BOARDS. 


"= Jewell Standard Ampere Meter. 


SWITCHBOARDS, 
BINETAOTETS A SWITCH AN FUSE tle  auromaric OTe 
KNIFE SWITCHES, @@ HOLDER IN ONE. STARTERS, Elc., Etc. 


CHICAGO: 


goa Bide FIMDARS & HUNT, 7 


Manufacturers of Electric Light and Power Specialties. 127 FIFTH AVE., NEW YO RK. 


H 


| 
; 
; 
f 


yal 
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EDDY ELECTRIC MEG. CO.. Windsor, Conn. 


EDDY 


Motors ana 
(Generators 


TYPE G: 


From 5 I1. P. te 30 K. W. 
Cast Steel Magnet Frame. 
Self: Ciling Bearings. 


Laminated Armatures_2 


CAST COPPER SEGMENTS 
ja Commutators. 
BRUSH HOLDERS 


of either Targent cr Radial 
Type us.nz Carbon Brushes. 


These machines operated either as 
motors or generators at their {ull 
rated capacity, are noiseless, and run 
with no undue sparking or heating 


SZND FOR BULLETIN. 


Fig. 241, from Photo. 109. 
Size 2 Motor Geared to Vertical Boring Mill. Speed Changes by Nest of Gears. 
Crocker-Wheeler Electric Company. 


CROCKER-WHEELER 
ELECTRIC CO. 


89 Cortlandt Street, . Works: 
NEW YORK AMPERE, NEW JERSEY 


Dynamos and Motors for Factory Power Transmission 


NEW YORK: Crocker-Wheeler Electric Co. 
Main Office: 39 Cortlandt Street. 
NEWYORK: BLacKaLL & BALDWIN, 839 Cortlandt Street. 
BRIDGEPORT, CT.: Crocker ELECTRIC Co., 
50 Middle Street. 
MINNEAPOLIS: W. I. Gray & Co., Sykes Block, No. 802. 
TOLEDO, OHIO: F. BISSELL & Co., 116 St. Clair Street. 
BUFFALO: J. L. ALBERGER & SON, 695 Ellicott Square. 
PARIS, FRANCE: Jacqurs ULLMANN, 
16 Boulevard St. Denis. 
BALTIMORE, MD.: McCay ENGINEERING CoO., 
106 E. German Street. 
SOUTH AMERICA: Dn ReeEs-BusH Co., 
Care G. W. Sheldon & Co., 12 Broadway, New Yors. 


CHICAGO: Crocker-Wheeler Electric Co. 
1515 Old Oolony Building. 
LONDON, ENGLAND: GmNnrERAL Etec. Co., LTD., 
71 Queen Victoria Street, E. C. 
MILWAUKEE: ROHN & MEYER, 448 B. Water Street. 
DETROIT, MICH.: AMBRICAN ELECTRIC CoO., 


254 Randolph Street. 
GRAND RAPIDS, MICH. : 
GRAND RAPIDS ELECTRIC COMPANY. 
WILMINGTON, DEL.: Morris & Co., 11 Hast Eighth Street. 
CLEVELAND: CLEVELAND ELEC, MFG. Co., 46 Sheriff Street. 
OMAHA, NEB.: WESTHPRN ELECTRICAL Co., 
1510 Howard Street. 


PHILADELPHIA : Crocker-Wheeler Electric Co. 
ly South Broad Street. 
BOSTON: BIBBER WHITH COMPANY, 49 Federal Street. 
SAN FRANCISCO: ABNER DOBLE Co., 
Fremont and Howard Streets. 
CHARLOTTE, N. C.: Etec. ENG. aND SUPPLY Co., 
; Hunt Building. 
_ST. PETERSBURG, RUSSTA.: Compagnie to Traction et d’ 
Electricité, Wassili Ostrow, 3 Ligne, 4. 
YOKOHAMA, JAPAN: BaGNaLL & HILLAS. 
COLUMBUS, OHIO: J. A. ERNDR & CO., 354 N. High Street. 
NEW ORLEANS: New ORLEANS ELECTRIC Co., 
728 Gravier Sirect. 
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dvance Information to All 


4a 


who wish to see the Safety Third-Rail System of Electric Traction in operation on a 
practical scale. In a few weeks or thereabouts we will have a car showing our system run- 
ning at Manhattan Beach. We are installing this work now for the Manhattan Beach 
Hotel and Improvement Co. We will then extend invitations to friends and acquaintances 
as well as to those interested who will make themselves known to us, to inspect our Third- 


Rail System in ACTUAL COMMERCIAL OPERATION, 


The General Electric Co., New York, furnishes the car equipment, which is the G. E. 1,0co tyre. 


The Peckham Motor Truck & Wheel Co., New York, furnishes a Peckham No. 14 Swivel 
Cushion Double Truck. . 


The Duplex Car Co., New York, furnishes the car body, which is 39 feet over all, and seats 
48 passengers. To be the handsomest combination car body ever built by that company. 


George H. Carey, 1 Broadway, New York, furnishes all rails, tires, supplies, etc. 


It is the only Third-Rail System adapted alike for surface and elevated 
roads, both for city and interurban traffic. | 


IT HAS THESE . 3 
bbb bbbbbbbbbLSUPERIOR ADVANTAGES tole fdoekolodooleeloQooPoeloeooke 


Can be built for the price of a good overhead system. Uses but a single set of third rails. Does away with. ih 
contact skates. Is able to pick up its switches without the power house current.. Storage battery consists of 
but a few cells which are continuously charged and require no attention. The car lamps are always lighted, ; 
whether the power house current is on or not. The switches open by gravity, rendering the live section in — 
the roadway possible only under the car. The car body covers and guards both live sections, so that there is no | 
danger to passing people or animals. The switches are absolutely non-arcing. The cars can be operated on a ’ 
flooded track without danger or inconvenience. Theswitchés are extremely simple and absolutely reliable. 


EEEEEEEEEEEEEEEEEREEEELEELELEEL ELL LL LLL ELEEEEERG 


There are a great many other advantages which we will be very much pleased to demonstrate. experimentally 
A perfect working model of our Third-Rail System is in operation at our office. Bring with you the most competent 
disinterested electrical expert. Fullest investigation solicited. . a 


Se ae THE SAFETY THIRD-RAIL ELECTRIC CO. 


NEWVVY YORK. . 


ES BY 


bh 


ee 


. 
| 
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+ THE MOST POWERFULerrr 
=>} 
‘ 
OPEN CIRGUIT GELL 's ™ 
| HARRISON PRIMARY CELL N21 
blog, 
: Mar Si 
 — = E. M. F. 
2.45 Volts. 
a Capacity: 
i FULL SIZE re eee 
: Hours. 
:| OF CELL 
; 
[ oe ae 
¢ j ‘ sae 
: Positive 
3 LLPES Element: 
: | Aine 5elts 
_ Negative: Amalga- 
+) . Element: Pern: 
+ | 
wm 6 \cead 
p d Nov ocal 
i aes Action. 
: 
¢ “ENT 
No No 
}/ Carbon. Creeping 
: Salts: 
: HIS CELL IS THE RESULT OF SEVERAL YEARSOF CONSTANT EXPERIMENT AND 
; IS OFFERED BY THE MANUFACTURERS AS THE MOST POWERFUL AND 
}| ECONOMICAL FOR ALL OPEN CIRCUIT AND SEMI-CLOSED CIRCUIT WORK, SUCH AS 
+| TELEPHONES, BELLS, ANNUNCIATORS, BURGLAR ALARMS, PHYSICIANS’ OUTFITS, 
DENTISTS’ LAMPS, ETC., ETC. ss 
| “ HARRISON BROS. & Co., Incorporated, _IPHIL ADELPHIA. 
FOR PRICES AND FULL INFORMATION, ADDRESS 
+ THERMO ELECTRIC CO, , soe scents. Times Building, New York. 
: ASK YOUR LOCAL DEALER FOR THEM. 
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Tu ation 


N EW IMPROVED TTERY 


This battery, recently perfected, is the 
result of long experience and thorough Greater Mileage Capacity, 


practical and scientific experiment. We Lightness and Compactibility, and 
invite investigation and comparison as re ° 
to its superiority to others in its Durability of Construction. 


combine, in the highest 


@ 
if cr a rei a eC degree, speed, ease of control, 
high finish and reliability. 
Send for Catalogue. 


AMERICAN ELECTRIC VEHICLE CO.,. 


CHICAGO, U. S. A. 


Office, 1545. Michigan ’ Avenue. Factory, 1523-5 Wabash Avenue. 


| 
: 
MERICAN ELECTRIC VEHICLE Cl 


PPOVPOPL OLOPOPOLS POSOSO SO SO PSO SOS CHO POPOPOPOSOPOSOSOSOSOSOOD 
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FRONTIER | Standard Thermometer and Hlectrie Co., 


GAS is ch) DB 
ENGINES 


FOR ELECTRIC LIGHTING PLANTS. 


Two Cylinders—Tandem. } Send for | An Impulse Every Revolution. 
Unexcelled Kegulation. Circular. | Highest Type of Construction. 


THE YARYAN CO., Easter" | FRONTIER IRON WORKS 


THE... 


Upton “Midget” 
Enclosed Are 
Lamp... 


* Agents 
TIMES Buve., NEw Yor« City, 12 CHENE St., Detroit. 
MADE FOR 
a Mth TRANSFORMER eee 
et 


‘i HIGHEST EFFICIENCY. 
SMALLEST CORE LOSS. 
CLOSEST REGULATION. 
PERFECT VENTILATION. 
GUARANTEED against 
Burn-out for TWO YEARS. 


Send for particulars to AGENTS: 
BUNNELL = CO., 76 Cortlandt St., New York. 
E-THERINGL TON & CO., 17th and Chestnut Sts., Philadelphia. 


ayes Bae ver IC CO., 243 Water St., Pittsburg. 
EGORY, bea So. Canal St., Chicago. 
R (e AG Beale St., See Fran 
2d and Vine Sts., JOHN FOR MAN, 644 N & Si Mo ntreal. i cca 
eT LOUIS, U. S. A. RICHARD PATTERSON & Con 57 High St., Belfast (Ireland). 


General European Agents: H. M. SALMONY & CO., Ltd., 118 Charing 
Cross Road, London (England). 


The Franklin Electric Supply House. 
H. P. FEISTER, Proprietor, 


506-508 Cuthbert St., PHILADELPHIA. 


Best in the Market ! 
Steady! Simple! Economical! 


SEE OUR NEW 
TYPE FOR 1899, 


Send for Catalogue A. 


‘ i { i rf Wholesalers and Jobbers in 


High Grade Electrical Goods and 


Manufacturers’ Selling Agents. 


Our Facilities and Equipment are unsurpassed 
for the handling of goods in large volume. 
Our Prices, like our Goods, are guaranteed 
right. 


Circulars and Catalogues upon request. 


THEY. CHANGE COLOR 


AND ATTRACT THE EYE. 


Money Makers for Agents and Users 
of this Advertising Device. 


? Description of Prismatic Electric Signs (Special No. 21). Metallic Case, ¢ 
¢ finished green, blue, white or black enamel. Double side and end glass. ° 
? Colors, green, violet, orange, red and their combinations. Seven changes ¢ 
¢ of color to the minute. ? 
¢ Maximum amount of current consumed, two and one-half 16 C. P. lamps. 3 
? Any inscription desired on glass. 

SPECIAL No. 21. $25.00 COMPLETE. 


PRISMATIC ELECTRIC SIGN CO., Williamsport, Pa., U. S. A. 
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UP-T0: DALE TRANSFORMERS 


The oloney 


Transformer 


L444 4444444444 44444444 44444444 


IS STRICTLY 


9) 
. ii es — Ml iI 
: ‘\ | Tihs 


Modern 


Transformer. 


¢ 
= : A Trial 
am | i | 
a : i} ~ Demonstrate — 
: i t Ree | 
‘eee : | | : This Fact 
Representing all fi 3 “Bevoud a 
the Salient ; : " : a ; 
Features of a ; ; (Question O 
¢ 
¢ 
| : 


$444$e 


SELLING AGENTS, 


Western Electrical Supply Co., 


10 and 12 NORTH 9th ST., ST. LOUIS, MO. 


a; Doubts 


Aap er’ * 
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TO BEGIN WITH ~~ 


The economy and utility of 


WHEELER 
REFLECTORS 


cannot be overstated. 


They are the most useful ac- 
cessory of illumination, made 
by .a firm who have devoted 
years of careful study to their 
adaptability to all: means of 
light, electricity, gas, oil and 
even daylight; and you can rest 
assured as to their quality and 
workmanship. 


Specify for what purpose you 
desire to use the reflectors, or 
where you wish to increase the light and we will promptly send an estimate. 
To assist you we will mail our illustrated catalogues. 


WHEELER REFLECTOR CO., - Boston, Mass. 


Che = Vetter = Current = Cap. 


A Tapping Plug and Lamp 
ket combined. 


SS 


A simple and safe device for tapping and carrying the current from 
any electrie light fixture to Motors, Drop-lights and other electrical de. 
vices, WITHOUT THE LOSS OF LAMP IN FIXTURE. Adapted to 
any system of electric lighting, hen ordering, state wnat socket is used, 
Each tap is packed, with full directions, in a neat box, 
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The Kinsman Desk Lamp. 


The only fixture made which will properly light 
the desk and at the same time shield the eyes. 
Send for pocket catalogue and price list. 


McLEOD, WARD & CO., 27 Thames St., New York. 
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OUR WINDOW REFLECTOR, placed in the top of the window ‘unseea 
from the wutside), enhances the beaucy of the goods displayed therein. The lig he 
covers the entire window with a brilliant, even glow, giving the same effect as 
soft suniight without its injurious effect on the delicate colorings. 
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AMERICAN REFLECTOR AND LTG. CO., chicago, ni. 
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AMERICAN BALL ENGINES 
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AND GENERATORS, 


SD Both Belted and Direct Connected. 


AMERICAN ENGINE CO., 
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The Pargest Electrical Supply House in America. 
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ELECTRIC APPLIANCE COMPANY, 
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The Over Trolley and the Under Trolley in 
Paris. 


HE city of Paris, which for so many years has had an excel- 
lent horse car system, has taken a definite step in advance, 

and is being rapidly equipped with a modern electric street car 
system. As far back as the year 1881, during the famous electrical 
exposition, a trolley was run down the Cours la Reine from the 
Palais de l’Industrie, just demolished to make room for the new 
exposition buildings; and storage battery cars were run for some 
years from the Arc de Triomphe to Courbevoie. A line is run- 
ning now to Aubervilliers and Pantin from Paris under the 
mixed system—storage batteries in the city and trolley without. 
The latest transformation has recently been made on the line 
running from the Place de la Bastille along the avenue Daumes- 
nil through the Porte de Picpus, thence through the Bois de 
Vincennes to St. Maurice and Charenton. The line is part of 
the net work of the Compagnie Générale Electrique Parisienne 
de Tramways, and the installation is another step toward the 
general introduction of electricity upon the tramways systems 
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PARIS-CHARENTON POWER HOUSE. 


of the French capital, as well as the transformation of many of 
the present omnibus lines into surface electric railways. In 
conformity with the franchises granted by the Conseil Munici- 
pal (of the city of Paris) and the Conseil Général (of the De- 
partment of the Seine) toward the end of 1897, the Compagnie 
Parisienne’ was authorized to install upon the Bastille-Char- 
enton line an overhead system, for which it had made applica- 
tion. In the franchise, however, it was stipulated that the over- 
head trolley system should not be installed over the route in 
its entirety, exception being made on two portions of the line, 
that running through the Place Daumesnil and the other through 
the Rue de Lyon and the Place de la Bastille, two localities 
where the trolley would have been distinctly out of keeping 
with the surroundings. Furthermore, the current for the street 
lighting along the route was to be furnished from the Tramways 
power station. Work was begun in February, 1898, and com- 
pleted in October of the same year. 

With the installation of electricity on this line, a new practice 
is inaugurated in Paris, similar to that which obtains in this 
country. Instead of running heavy cars under a slow headway, 
light electric cars are run at comparatively short intervals. The 
result, which can readily be predicated upon American prac- 
tice, is expected to have a deep educational effect upon the other 
tramway managers in Paris and in other large cities. Much dis- 
cussion has prevailed regarding the installation of the overhead 
wires, and the fight, settled here after so many bitter struggles, 
has been waged just as bitterly in Paris. Since the installation 
has been compléted, however, it is seen that the efforts of the 
company effecting it have given to the streets of Paris an orna- 


mental overhead system which far surpasses in attractiveness 
many attempts at street decoration for other purposes. The fact ’ 
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that each of the ornamental poles along the Avenue Daumesnil, 
carries its electric lamp, further tends to enhance their artistic 
appearance. 

The power station is located on the Rue des Epinettes, at 
Sainte Mandé, at a point where this street crosses the Boulevard 


DYNAMO ROOM, PARIS-CHARENTON ROAD. 


Carnot and the Avenue Daumesnil. As will be seen, the build- 
ing is divided into three bays, containing the boilers and the 
engine-room. An annex serves as a car barn. The boilers are 
three in number in one battery. They are semi-tubular Meunier 
boilers, with 200 sq. meters heating surface. The Pratt artificial 
draft system is employed, giving a very complete combustion 
and an increase of steam production estimated at a minimum of 
20 per cent. The smokestack is only 17 meters (55.77 feet) high. 

The engines are single cylinder Farcot non-condensing ma- 
chines, each of 220 effective h. p., but capable of coping with 
temporary overloads of 130 h. p. While these engines are non- 
condensing at the present time, provision has been made to 
operate them condensing when occasion may arise. Each engine 
drives by belt a 150 k. w. multipolar raiiwaycompound wound gen- 
erator, having series and shunt-field windings separately wound, 
and an iron-clad armature. Current is delivered to the switchboard 
at the nominal pressure of 550 volts. In addition to the gener- 
ators a 250-cell storage battery, supplied by the Société pour le 
Travail Electrique des Métaux, has been installed. This has 
a capacity of 350 ampere hours at a potential of 500 volts, and 
has been added to the station equipment in order to give to 
those portions of the line operated by the underground contact 
system, a supply of current over an individual circuit. As the 
length of the conduit is only about 14 per cent. of the total 
length of the line the use of one of the 150 k.w. units was out 
of the question. To carry out, therefore, the engineering plans 


CAR EMPLOYED ON PARIS-CHARENTON ROAD. 


laid down it would have been necessary to install another, but 
smaller, unit for the conduit sections, or to set up a storage 
battery, to be charged from one of the 150 k.w. machines, run 
fer some hours under full load—that is, under the best economi- 
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cal conditions. This latter plan has been adopted, and current 
for the battery used during the day for the underground contatt 
sections is at night, when the cars are no longer running, and 
the engines shut down, used for the street lighting and for mov- 
ing the cars in the barn. The dynamos are provided with a spe- 
cial device, which allows their series winding to be short cir- 
cuited by means of a switch on the board, and thus to be 
changed into shunt-wound machines for the purposes of charg- 
ing the batteries. 

The switchboard is made up of seven panels. Three are gen- 
erator panels carrying the usual switches, ammeters, voltmeters 
and the devices just mentioned, which take the form of two- 
throw switches, which, in one position, place the corresponding 
series winding out of circuit, and in the other position replace 
it in circuit. The first of the remaining panels controls the over- 
head circuit, the second the underground contact system, the 
third the Hghting circuit and the last the battery. Each gener- 
ator panel carries a wattmeter recording the output of the ma- 
chine; each of the second three panels a meter recording the 
consumption of energy on each circuit, while the last panel has 
two meters, one recording the energy put into the battery, the 
other the energy put out. A smaller board to the right of the 
main board is equipped with the instruments necessary for test- 
ing insulation, resistance of tracks; fall of potential at the rails, 
etc. The station has, furthermore; a well-equipped repair shop, 
in which the machine, tools, etc., are all driven by electric mo- 
tors. 

The total length of the line is 6,150 meters (3.82 miles), of 
which 2,630 meters (1.633 miles) are outside the fortifications, 
and 3,520 meters (2.19 miles) are in Paris. Of this latter portion 
870 meters (952 yards) are laid down in underground conduit. 


PARIS-CHARENTON ROAD—CENTRAL POLE. 


The Falk rail joint is used to obtain continuity of the return 
circuit, and for further precaution the rails are cross bonded. It 
is calculated that with these precautions, even under the most 
unfavorable conditions, the maximum drop between the Bas- 
tille terminus and the power station will fall’ well beneath the 
limit of § volts specified by the French authorities. 

In carrying out the overhead system, span wires are not em- 
ployed. Within the fortifications, the trolley wire is. suspended 
from double brackets carried on ornamental poles placed be- 
tween the tracks and surrounded at the base by small refuges 
elevated above the level of the roadway. At a height of 5%4 
meters (18 feet) above the ground are two brackets, each sup- 
porting a 5-ampere long-burning enclosed arc lamp of the rail- 
way type, arranged five in series across a 500-volt circuit de- 
rived from the main power circuit. _Each lamp is provided with 
an automatic and reliable cut-out. Outside the fortifications the 
poles are placed at the side of the track, each. with a simple 
bracket carrying both trolley wires. 

The underground contact system of the line on the Place 
Daumesnil, Rue de Lyon, and the Place de la Bastille, closely 
resembles in its construction that:recently laid down in.New 
York and Washington, and with this system our -readers -are 
familiar from the articles which have already appeared in our 
columns. 

Connection between the switchboard and the overhead and 
underground sections is effected by six cables. One of 300 sq. 
mm. section serves for the outgoing overhead system; another 
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‘of the same capacity is used as the return. 
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For that portion of 
the overhead system between the Place Daumesnil and the Rue 
de Lyon. a subterranean cable of 125 sq. mm. section joins the 
two ends of the trolley wire. Two other cables, also of 125 sq. 


“mm. section furnish current to the underground conductors. 


As. far.as the Porte de Picpus these insulated, lead-covered and 
armored cables are placed in a trench beneath the sidewalk. In- 
side Paris the cables insulated, lead-covered, but not armored, 
are placed in cast-iron pipes laid between the tracks. This is 
continued to the end of the trolley line at the Rue de, Lyon, 
where the density of traffic brings the conduit tracks as near 
as possible. At this point the cables, now armored, are again 
carried to the trench beneath the sidewalk. The last two cables 
furnish current for the lighting circuit. From the station to the 
main tracks, they are of 250 sq. mm. section. They then sepa- 
rate two of 100 sq. mm. section running to Charenton, and two 
of 150 sq. m.m. cross-section running towards Paris. 

Seventeen motor cars without upper decks are used. Each 
has two platforms, is 2614 feet long, and weighs 7 tons. Each 
carries 18 passengers inside and 18 on the vestibule platforms. 
Following the systems adopted in Paris the motorman stands 
alone on the front platform, passengers riding only on the rear. 
Each car is equipped with two G. E. 800 single reduction motors 
and Kz series parallel controllers. The average.speed is 12 kilo- 
meters (7.452 miles) per hour. Instead of a gong, the ‘“Watt- 
man,” as the motorman is called, presses a rubber bulb, which 
blows a discordant shriek on a horn. The running light, a 
small lamp, is fixed to the hood, and not to the inside of the car. 
The trolley base differs somewhat from that used in America. 
The tension springs, instead of being horizontal, are vertical. 
It looks like an earlier American type. 

Current is taken from the underground conductors by means 
of a plow similar to that in use on the underground contact 
roads in this country. When the car reaches the end of the 
trolley portion of the route, the hinged plow beneath the car is 
dropped and runs into the conduit. As the car runs off the 
underground conduit portion of the line, the plow is raised by 
a hand wheel at the side of the car... 

The Bastille-Charenton line is the first line in Paris of the ola 
system on which the reduced rates of fare will be applied, viz. 
4 cents inside and 2 cents on the platforms. * 

The entire electrical equipment is from the works of fhe Cie. 
Francaise pour I’ exploitation des Procédés Thomson-Houston, 
which carried out the entire work of construction and installa- 
tion. 


Electric Road in Breslau, Germany. 


Consul Erdman writes.from Breslau, Jan. 9, 1899: I wish to 
inform our manufacturers of and dealers in street-car rails, elec- 
tric motors, wire and electric supplies that the street-car com- 
pany of this city, which has been using horse power, has been 
granted the privilege by the city authorities to employ electric 
motive power at the expiration of its present charter, which will 
be in 1902. 


Automobilism in Favor in Paris. 


Automobilism receives new impulse by the inauguration of 
the Automobile Club de France, says a cable despatch, in its 
new quarters in the Place de la Concorde. Another journal de- 
voted to this sport, called “l’Avenir de l’Automobilism,” has 
made its first appearance. Electric cabs ought to have been al- 
ready for hire in the streets of Paris, as they were promised by 
the Compagnie Générale for January 15, but a little delay has 
been caused by the difficulty of obtaining accumulators from 
England within the specified time. These new cabs are fur- 
nished with sufficient-motive power to carry them sixty kilo- 
meters. It is expected that one hundred vehicles will be in use 
by the end of the month. Meantime the company has utilized 
some vacant land at Aubervilliers as a sort of training school 
for the future automen, or whatever the drivers of electric cabs 
will be called.. A track has been made, about seven hundred 
yards in length, on which they have been learning to manage 
their machines for some time. All sorts of artificial difficulties- 
have been arranged, and obstacles have been placed at awkward 
parts of the track, which goes up hill and down dale in‘a most 
bewildering way. 5 

AN AUTOMOBILE FACE. 
ly mobile face.” ‘Well, 
“Automobile!” 


“He has cultivated an extreme- 
he ought to.” “Ought to what?” 
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European Transmission Practice and the Water: 


Power and Electric Plant at the Adda Rapids 
Near Paderno, Italy.—I. 

FROM a historical as well as an engineering standpoint the 
_ Paderno-Milan power transmission scheme, has ever since 
its inception been a subject of considerable interest to engineers 
and one of pride to its projectors and builders, as well as a fitting 
memorial to the late Prof. Galileo Ferraris who devoted so much 
care and thought to this enterprise. Additional interest is at- 
tached to this installation on account of the magnitude of its 
operations, 13,000 horse power being transmitted a distance of 
20 miles. There does not exist an installation to-day so complex 


POWER HOUSE, SHOWING POSITION OF PENSTOCKS, 
PADERNO, ITALY. 


and varied in its applications. A very able account of the details 
of this plant was recently given by G. Semenza before the Milan 
section of the Associazione Elettrotecnica Italiana, which was 
translated by Mr. John R. Dick, and an abstract of which is 
given below. As regards the hydraulic installation, a very full 
account of it, with a number of illustrations, was contained in 
The Electrical Engineer of Dec. 9, 1897, but it may be of inter- 
est to give a short résumé of the general arrangement of the 
works as “carried out, as they are of such importance in deter- 
mining the success of the undertaking. We have here a notable 
example of European practice in electrical power transmission. 

Several hundred yards down stream from the famous bridge 
of Paderno, there has existed for about two centuries the canal 
regulator of the Naviglio of Paderno, the object of which was 
to create a navigable channel parallel to the rapids of the river 
Adda. This regulator was formed of a weir and a pair of large 
gates which regulated the admission of water to the canal. Ad- 
vantage was taken of this existing work to facilitate the new: 
but in order to convey 10,000 gallons of water, neither the height 
of the weir nor the section of the canal was sufficient. According- 
ly the weir had its upper part rebuilt from that point, and the 
channel was enlarged from 30 feet to 43 feet, so as to be able to 
convey 10,000 gallons with a velocity of 4.5 feet per second. The 
length of this enlargement is 750 yards, that is to say, for the first 
section of the Naviglio and up to the point called Conchetta. At 
this point is the regulator of the new canal, a building which per- 
mits the passage of the water by means of seven openings fur- 
nished with sluice gates operated by hand. 

A few yards below this, the canal, leaving on the left the Na- 
viglio which runs along the picturesque valley of the Adda, en- 
ters a tunnel 115 yards long, from which it emerges into a 
deep trench 26 feet wide and 273 yards long. Then follows a 
second tunnel of 302 yards, a second trench of 385 yards, and 
finally the last and longest of the tunnels, which measures 1,100' 
yards. This makes altogether a length of 2,448 yards. The 
volume of water has a cross-section of 180 square feet, and for 
the delivery of 10,000 gallons the velocity is 8.9 feet per second. 
The last tunnel terminates at a point in the valley, where the 
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banks, receding from each other, open out into a wide space, 
and where the configuration of the land lends itself admirably to 
the development of works for utilizing the energy. An ample 
penstock collects the water which emerges from the tunnel, and 
allows the motion to be gradually reduced in order to pass under 
the sluice gates and to enter the pipes with a velocity of about 
3.3 feet per second. On the left of the penstock is the head of 
the weir, which has to be large enough to dispose of 11,440 gal- 
lons of water. It is formed of a flight of steps, 95 feet high and 
98 feet wide. The mass of water which runs down it is thus di- 
vided and broken up, until the enormous energy it possesses is 
entirely spent. 

The pipes which convey the water to the turbines are seven in 
number, and are of 6.9 feet in diameter. They are made of riveted 
steel plates, whose thickness is 0.315 inch to 0.472 inch. These 
pipes are laid to suit the natural slope of the ground, and are 
215 feet long. At the top a sluice gate, electrically controlled, 
shuts off the admission, and at the bottom a butterfly valve pre- 
vents the flow of the water towards the turbine. From the tur- 
bine the discharge takes place into a wide tail race, which does 
not communicate directly with the river, but with a canal which 
is a prolongation of the Naviglio. As the latter re-enters the 
river about 648 yards above the point where the discharge from 
the turbines reaches it, in times of drought this section of the 
river would be practically without water, and would not permit 
of navigation. The prolongation of the canal of the Naviglio 
enters the Adda about 438 yards below the point of discharge at 
a bend of the river very opportunely chosen, and thus returns 
to the Adda the water which, instead of uselessly consuming its 
energy in erosive action on the rocks and in heat, is trans- 
formed into another form available for commercial purposes. 

The delivery in times of drought is 10,000 gallons. The net 
fall in the dry season is 94.5 feet. In times of flood this is re- 
duced to 81.6 feet. It is therefore necessary in order to have the 
same average power, whatever the height of the water, to in- 
crease the delivery in proportion as the fall diminishes, and an 
easy calculation shows that in times of flood this will have to be 
11,500 gallons. All the canals, accessory works, turbines and 
tail races are designed for this maximum delivery. The power, 
represented, by 10,000 gallons of water per second with a fall of 
94.5 feet, is about 17,300 horse power, which, with a turbine effi- 
ciency of 75 per cent., gives nearly 13,000 horse power actual 
output. In dividing this power into generating units, it must 
be remembered on the one hand that the efficiency of each ma- 
chine increases with the increase of power, and, on the other 
hand, that the number of groups should be such that the break- 
ing down of one should not, in practice, be a serious inconven- 
ience. Accordingly it was divided into six units of 2,160 horse 
power each, while a seventh was added as reserve. 

Considering the great variability in the level of the tail race, it 
was necessary to have recourse to suction turbines. The part of 
the fall which acts by pressure is 75 feet, and that by suction is 
19.5 feet in times of greatest drought, and 6.6 feet in times of 
flood. With such a division of the fall it is possible to keep the 


2,160 H. P. TURBINE AND ALTERNATOR DIRECT CONNECTED, 
PADERNO, ITALY. 


floor of the dynamo room above the level of the highest flood, 
which is a matter of great importance. The manufacture of these 
turbines, which (with the exception of those of Niagara) are the 
most powerful made up till now, was entrusted to the firm oi 
Riva, Monneret & Co., of Milan, after a competition in which 
the best European firms took part. 
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The turbine is of the inward-flow type with twin wheels. The 
blades have a curved surface of a somewhat complex shape. As 
has been said, it acts by suction, hence the wheels always work 
submerged. The water enters laterally into an annular casing, 
1o feet in diameter, made of steel plates, which encloses the ar- 
rangement of distributors and wheels, and it leaves by the suc- 
tion pipe fixed in the concrete of the foundation. As can be seen 
from the drawing, the bearings are entirely outside the water 
chamber, so that they may be easily examined when the ma- 
chines are running. The regulating shutter is a ring forming 
part of the distributor; when a rotatory motion is communicated 
to it, the guide blades open or close the admission ports. With 
this system, all the ports of both wheels are shut simultaneously, 
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Having thus shortly described the hydraulic part of the plant, 
we come now to the electrical part, and will consider, first of all, 
the general scheme of the installations which are supplied from 
the central station at Paderno. The current generated by the 
dynamos is transmitted from the omnibus bars at the station 
directly to the line without the intervention of any transformers. 
The length of the line is 20 miles (with a branch going to Monza 
to furnish motive power and light to that industrious town), 
and it terminates at Porta Volta in Milan. The power house at 
Porta Volta is divided into two parts; a transformer station for 
the energy coming from Paderno, and a steam generating sta- 
tion. The transformers, as well as the steam alternators, supply 


‘three-phase currents at 3,600 volts and 42 periods. Hence they 
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MAP SHOWING PLANS FOR UTILIZING THE ADDA RIVER RAPIDS, NEAR PADERNO, ITALY. 


and the shock on the shaft is practically nullified. These turbines 
make 180 revolutions per minute, and each has a maximum ca- 
pacity of 1,916 gallons per second. The efficiency guaranteed by 
the maker is 78 per cent. for a given fall and volume of water, 
hence, in this 22 per cent. loss, is comprised that due to fric- 
tion in the pipes and bends. The whole of the turbine is easily 
taken apart, a most valuable feature in an installation whose 
working should never be interrupted. The governor, which 
regulates the rotation of the shutter, is of the Ganz type, the 
variation of speed allowed being 2 per cent. during normal run- 
ning, and 4 per cent. for 25 per cent. variations of load. In order 
to facilitate running in parallel, the Siemens system for varying 
the speed of the governors wili be employed. This simply con- 
sists of a small motor worked from the switchboard, which 
stretches or releases the spring opposed to the conical pendu- 
lum governor. By this means the switchboard attendant can 
adjust the speed of each turbine—or their load if running in par- 
allel—by simply pressing a button. The turbine is connected to 
the alternator by means of an elastic coupling. 


can be coupled to the same omnibus bars and help each other 
for the same supply. Porta Volta is thus the centre of distribu- 
tion in Milan, which comprises three distinct services: 

1. The distribution of energy for motors and lighting in the 
industrial portion of the city by an underground network with 
three-phase currents at 3,600 volts and a secondary network at 
150 volts. 

2. The supply for traction purposes with motor generators 
placed in the new power house at S. Radegonda. 

3. The supply of the old Milan Edison network with continu- 
ous current by means of motor generators placed in the same 
power house at S. Radegonda. 

As regards the system of current, the different manufacturing 
firms presented proposals for three-phase, two-phase, and con- 


’ tinuous current. It must be admitted that, so far as simple trans- 


mission without distribution is concerned, the problem within ~ 
certain limits could be effectively solved by the use of continu- 
ous currents. But when one comes to distribution the conditions 
are changed; it is then necessary to use motor generators, a solu- 
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tion technically and economically infinitely inferior to that of a 
system with alternating currents, and destroying all the adyan- 
tages which are obtained in the transmission. 

In an installation, which has to supply the varied wants of a 
large town, a subdivided distribution is now necessary. The 
choice between two-phase and three-phase was not such an easy 
matter two years ago as it is to-day. Then the two-phase sys- 
tem, supported by several manufacturers and defenaed by au- 
_ thoritative opinion, occupied a sufficiently strong position. How- 
_ ever, the illusion being destroyed that with the two-phase system 

the joint supply for motors and lighting was easier, and it having 

been proved that the transmission was less economical, this sys- 
tem was definitely abandoned for the three-phase, which allows 
of a mixed supply equally well and perhaps better, and, being 
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chines, apparatus and insulation are increased. But this is an 
incomplete calculation, and it would be necessary for its coim- 
pletion to take into consideration the greater expenses of repairs 
and maintenance in the case of the higher pressure; and above 
5,000 volts there is no experience available. For the installation 
of Paderno the pressure of 13,500 volts, generated directly 
by the dynamo, was decided upon. The direct produc- 
tion of the line pressure, and hence the elimination of trans- 
formers at the generating station, represents a large saving, and 
as the whole installation becomes very simple, the efficiency is 
higher, the attention required is small, and the cost of main- 
tenance is trifling. It must be observed, however, that this was 
the first time that alternators of 13,500 volts had been spoken 
of. The question might be considered (1) from the point of view 
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perfectly symmetrical in all its parts, presents a system of distri- 
bution more uniform and more elastic. 

The choice of the frequency of the current is a matter of the 
highest importance. After an installation is completed it is 
easy to change the pressure if it is not too high or too low, and 
to pass from two-phase to three-phase if the system is not satis- 
factory, but the frequency, when once the plant has been made, 
cannot be altered. It is now admitted that the best frequency is 
from 40 to 60 cycles per second, tending towards the higher 
limit for installations which are principally for lighting, and to- 
wards the lower limit for those in which the motor load pre- 
dominates. This case was of the latter kind, and as the Edison 
Company already possessed an old monophase Ganz plant, in 
which were installed several hundreds of kilowatts with trans- 
formers constructed for 42 cycles, this frequency was selected. 
Already it has been proved that incandescent lamps and also arc 
_ lamps work in a very satisfactory way at this frequency. 

i The pressure may be chosen by superposing two curves, of 
_ which the one indicates how the outlay for copper is diminished 
with the increase of the working pressure, and the other how, 
with the same output at higher pressures, the cost of the ma- 
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of the safety of working and of insulation which a 13,500 volt 
dynamo presents, and (2) under that of the efficiency of trans- 
mission, and finally under that of simplicity of the line. 

When the generators of Paderno were first spoken of, there 
were very few dynamos at work whose pressure reached 3,000 
volts. Some manufacturing firms had in their testing room 
machines for 10,000 volts, which had not been at work, and rep- 
resented rather a type of laboratory apparatus than a dynamo 
machine. On the other hand, transformers of 15,000 to 20,000 
volts were hardly in existence, and their safety was doubtful. 
And if it is possible to construct good transformers for 15,000 
volts, why is it impossible to construct good alternators for 13,- 
500 volts? As regards the objections which several manufactur- 
ing firms raised, most of them depended on their desire to fol- 
low, in the construction of machines for high tension, the same 
methods of construction as employed for low tension, while it 
should be remembered that a high-tension dynamo is a distinct 
type, quite different from that for normal tensions. As far as. the 
line was concerned, it was necessary to have a pressure as higi 
as J3,500 volts to obtain a satisfactory solution. In order to 
avoid a considerable skin effect, the diameters of the wires ought 


164 


not to exceed 5-16 inch at a pressure of 13,500 volts, and to reduce 
the loss of energy to 9 per cent. 18 wires were necessary. With 
10,000 volts and using 18 wires this loss would amount to 17 per 
cent., and to reduce it to 9 per cent. 36 wires would be required. 
Hence the solution with 13,500 volts was simple and economical, 
and, having the authoritative sanction of Prof. Ferraris, was 
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boldly and deliberately selected. Precautionary measures were 
taken, however, and the plant was constructed so that, should 
any unforeseen phenomena arise causing a disturbarice, the 
change to a much lower pressure would be possible without any 
alteration. 

We may summarize the principal data of the three-phase alter- 
nator as follows: The power absorbed is 2,160 horse power, or 
1,590 kilowatts, the speed 180 revolutions per miuute, the fre- 
quency 42 cycles per second. The difference of potential be- 
tween the wires of the three-phase system is 13,500 volts. 

The construction of the machines and of the switchboards was 
entrusted to the well-known firm of Brown, Boveri & Co., of 
Baden. The dynamo is of the type with fixed armature circuit, 
and a revolving field magnet having a number of pole pieces. 

The advantages of the inductor alternator over others are prin- 
cipally as follows: The thorough mechanical construction of 
the revolving part, the abolition of rubbing contacts, the smaller 
consumption of energy for excitation with a higher efficiency. It 
is not necessary to stop to prove that these are real advantages; 
indeed, the fact of not having wires and coils carried round with 
considerable peripheral speed and exposed to the action of 
centrifugal force, which tends. to damage the insulation, is in 
itself a very valuable thing. The abolition of rubbing contacts 
eliminates a source of trouble, which is by no means negligible. 
The saving in the excitation by the employment of a single coil 
instead of a number of coils may increase the efficiency by I or 
1 per cent. 

Let us now look at the disadvantages. Not to mention the in- 
convenience of having an exciting coil of 16 feet or 18 feet in di- 
ameter, we cannot attach too great importance to the fact that, as 
the iron is badly utilized, these machines are much heavier than 
others of equal output, and that in many cases this greater size 
may be very disadvantageous. Let us look next at the enor- 
mous leakage of magnetic lines and its effects. On examination 
of one of these machines it is clear that the external portion of 
the fixed part and the shaft of the revolving part are free poles 
of an electromagnet. At light loads there are but few lines 97/ 
force which pass through the shaft and supports instead of pass- 
ing through the air gap, but when the load increases, and grad- 
ually the internal reaction is felt, the lines which escape through 
the air assume considerable importance, especially if the differ- 
ence of phase is somewhat large. The proof of this is that all 
magnetizable objects near the machines are magnetized; for in- 
stance, it is necessary to make of bronze the regulators, gover- 
nors and the parts of the steam engines which are directly cou- 
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pled to the alternators. The number of leakage lines may become 
so great that on reaching a certain point it is impossible to in- 
crease the pressure, however much the excitation is increased. 
To this, if to nothing else, should be attributed the non-success 
that almost all manufacturing firms have had to record against 
the machines first made of this type. The whole aspect of this 
phenomenon called internal reaction is very complicated, and — 
its consequences are accentuated by the fact that in order to 
lessen the magnetic leakage, it is necessary to have a very small 
air gap. In modern alternators it is essential to have a weak 
internal reaction, otherwise the joint supply of light and of 
power is impossible, and from this point of view machines with 
one revolving iron part, which may satisfy well enough the con- 
ditions for lighting only, are absolutely inferior to the others. 
To turn now to Brown’s alternator. It is a machine which 
at first sight presents a singular appearance. It seems to be 
composed of two parts which turn round, one inside the other. 
This form can easily be explained by observing how the inter- 
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nal construction differs essentially from all other machines oi 
this kind. As a rule in the dynamo the fixed parts rest on wide 
lateral supports to which the bearings are attached. This ma- 
chine on the other hand rests entirely on the bearings. To the ~ 
inner side of-each bearing is fastened a carrier having a cylindri- 
cal surface, and the armature ring is supported by several spokes 
joining on to a nave which is fitted to this cylindrical surface. 
This arrangement renders the manufacture simpler and has two 
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special objects in view. The first is to ensure the perfect cen- 
tering of the fixed part relatively to the revolving part, as every- 
thing can be adjusted by subsequently turning the bearing 
blocks; the second is to facilitate any repairs. In fact, should — 
anything happen to the lower part of the armature it is only nec- 
essary to raise the bolts which are set at the sides of the ma- 
chine, and to turn the external part round the two cylindrical ex- _ 
pansions of the bearings by means of a lever. ; 

The revolving part presents some interesting features as well. 


4 
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28 poles of cast steel are fastened by two bolts to its periphery. 
The winding of these poles is not made with wires or strip in 
the ordinary way, but is constructed as follows: A flat bar of 
copper 0.157 inch thick and 1 inch to 1.18 inches wide is wound 
into a helical form, the turns being insulated from each other by 
sheets of paper, and the resulting solenoid is compressed hydrau- 
lically. A winding is thus obtained which is very solid mechan- 


_ ically, and which does not suffer from the action of centrifugal 


force. The windings of the armature are passed through tubes of 
micanite paper. This method of winding is costly, and requires 
considerable labor, because the coils have to be wound on the 
machine itself, and have to be’ passed turn by turn through the 
tubes; but the use of an internal jointless tube offers great se- 
curity with high pressures. These tubes project about 4 inches 
from the iron, so as to prevent sparking between the wires and 
the frame, and the wires themselves are carefully separated by 
about six inches. For this reason the machine is a great sucess, 
but all this care has to be. taken in order to obtain an effective 
insulation. 

Each alternator drives its exciter from its own shaft, which is 
the most economical and simple arrangement. It is true that 
direct coupling of the exciter has the inconvenience of increas- 
ing the variations of pressure due to the variations of speed. For 
example, as the speed diminishes the pressure will diminish pro- 
portionately, and the pressure of the exciter will also be re- 
duced for the same reason, hence the total diminution of pres- 
sure of the alternator will be more than proportional to the vari- 
ations of its speed. Nevertheless, in practice this is not a serious 
objection, especially if the internal reaction is weak, and also be- 
cause of the magnetic inertia of the machine. On the other 
hand, the use of separate exciters requires extra turbines, supply 
pipes and valves, all of which complicate the plant and increase 
the expense. 

The internal reaction of this machine is feeble, in fact, it is 
guaranteed to be within 5 per cent. for a non-inductive load, and 
16 per cent. for an inductive load, with a power factor of 80 per 
cent. The promised efficiency at full load is 95 per cent. in the 
first case, and 93 in the second. These alternators are capable of 
absorbing the full amount of 2,160 horse power, with the above 
efliciency, when the power factor is 80 per cent., and they can 
in this case furnish 80 amperes after running 24 hours at full 
load. This is what determines the size and power of the machine, 
and it is the only exact way of stating it. Any statement regard- 
ing the power, which does not take into account the power fac- 
tor, is absurd. 

The :nethod of fixing turbines and alternators in tiie dynamo 
room can be seen in the illustrations: The supply pipe passes 
under the alternator before reaching the turbine. This arrange- 
ment was made in order to keep the alternator quite clear of the 
waier discharged, and to interpose a solid wall which would per- 
fectly protect it from dampness, especially in times of flood. Be- 
sides, it makes it easier to carry the high tension conduits from 
the machine to the switchboards, as these are fixed on that side of 
the dynamo. The dynamo room in itself does not present any 
great peculiarities. Great care was taken to secure a good nat- 


ural ventilation by putting plenty of windows high up. An elec- 


trically-driven crane facilitates the operation of dismounting and 
repairs. 


The Birkinbine Plan for Utilising Niagara 
Gorge Power. 
A PLAN to utilize five per cent of the waters of the Gorge 
and Whirlpool Rapids at Niagara and convert it into 


35,000 electrical horse power with an outlay of nearly $2,000,000, 
has just been completed by John Birkinbine,; a prominent 


' Philadelphia engineer and president of the Franklin Institute, 


for a_party of New York and Buffalo capitalists. The main 
idea of the scheme is to utilize the forty-five feet head of water 
between the international bridges and the whirlpool by con- 
ducting the small percentage of water named through a canal 
along the base of the gorge and inside the tracks of the Niag- 
ara and Lewiston Railroad, known as the Gorge Road, so as 
not to interfere with the scenery in any way. The power house is 
to be located just around the bend of the river below the whirl- 
pool. In speaking of the project Mr. Birkinbine said recently: 
“The average flow of water through the gorge is from 166,- 


000 to 275,000 cubic feet per second. The speed of the water 


rushing down the gorge is 21.75 miles per hour—that is, from 


the bridges to the whirlpool.” 
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The new project is to divert a portion of the water 
from the river below the bridges into a canal separated from the 
stream by an embankment or wall, which will also carry the 
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roadbed of the Niagara Falls & Lewiston Railway. Owing to 
the velocity of the river, it is proposed to construct an entrance 


NIAGARA GORGE, NEAR WHIRLPOOL. 
(Showing Track Under Which Birkinbine Canal Would Be Cut.) 


which will practically be a monolith of concrete or mass of ma- 
sonry, pierced with openings, through which the water can pass 
into the canal. The excavation of the canal, which will involve 
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the removal of enormous quantities of rock and debris, will be 
conducted at a low cost by hydraulicking or washing the loose 
material away by strong streams of water. Most of the waste 
material will go into the river, but the harder and better rock, 
which will have to be blasted down, will be utilized in the con- 
struction of the bank for the canal, the power house and other 
purposes. The canal will deliver 10,500 cubic feet of water per 
second or 5 per cent. of the normal volume passing through 
the Niagara Gorge. Making allowance for head lost in the 
canal, and for efficiency of water wheels, this volume of water 
can, with the fall available, produce 35,000 electrical horse-power. 

The plans admit the water about 300 feet below the bridge, 
from which point a fall of 45 feet to the outlet at the whirlpool 1s 
secured. The canal will be 5,300 feet in length and average 100 
feet in breadth. 

It is proposed to equip the power house just below the head 
with water wheels, electric generators, exciters, etc., and to carry 
the railway track over a portion of the power house to allow free 
vent for tail water without interfering with the scenic features of 
the railroad. 

The present price per horse-power at Niagara Falls is based on 
a charge of $20 per annum for one electrical horse-power con- 
tinuously applied, or $12 for a dynamic horse-power delivered on 
water wheel shaits at power house. By the proposed plant it is 
anticipated they shall be able to reduce the prices per horse- 
power considerably below the present charges. 

Though the cost of constructing. the canal and the power in- 
stallation will reach nearly two million dollars, it is estimated to 
be less costly to build than a similar plant to develop the same 
number of horse-power erected to utilize the vertical drop at the 
falls. 

The plan proposed does away with deep wheel pits, long tail 
race tunnels, which are so costly to build, and the expense of 
passing through valuable property necessary in the other plants. 
The plans, which are now in the hands of the promoters of the 
project, who express confidence in their ability to carry it 
through, provide for the rise and fall of the water in the river 
due to the variations of winds on Lake Erie. The maximum va- 
riation is about 15 feet. 


Electric Transmission in the United States Sugar 
Refining Plant, Waukegan, III. 


SS \HE ELECTRICAL ENGINEER 
has: from time to time taken up 
the application of electric power 
transmission in plants of various 
important industries. It is this 
time able to deal with the first 
application of electric factory 
transmission on a large scale to a 
glucose sugar refinery, the plat 
being that of the United States 
Sugar Refining Company, about 
forty miles north of Chicago, 
at Waukegan, Ill. This is as plant of good” size, its 
capacity being a consumption of about 15,000 bushels of corn 
per day, the products being glucose, sugar, feed and oil. The 
plant was started in 1890, but has recently been going through 
a remodeling and enlargement under the supervision of ,P. L. 
Saenger, engineer. *As the enlargement called for some .new 
buildings separate from the main power plant, the question of 
the feasibility of electric transmission naturally came up because 
of the loss of power in shafting and belts that would be neces- 
sary with buildings so scattered. The main building is on one 
side of a railroad track, while on the other side and not opposite 
is a new feed house in which a large amount of power is re- 
quired. After it was finally decided that the extensions of the 
plant should be driven by the electric method while retaining 
the old line shaft method already in use in the old part, the 
question came up as to whether direct or polyphase apparatus 
should be used. The lower first cost and simplicity of distribu- 
tion with the direct current plant was balanced against the sim- 
plicity and ease of maintenance of the polyphase motors due to 
the absence of commutators. It was concluded that the first 
cost of the polyphase apparatus was justified by the simplicity 
of the motors, which being commutatorless require no attention 
save oiling of the bearings the same as the shafting to which 
they are belted. The absence of any possibility of sparking on 
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the motors due to the absence of any sliding contacts was also 
a factor in determining the type of apparatus to be employed 
because in some places around the refinery the dry dust in the 
air would make sparking commutators a source of danger. 
The two-phase system was adopted and the contract for all 
the motors and generators given to the Westinghouse Electric 
& Manufacturing Company through its Chicago office. The 
generation and distribution is on a 440 volt, two-phase system — 
with a frequency of 60 cycles. No transformers are used he- 
tween the generators and motors, the motors being wound to — 
take the 440 volts direct, but for lighting transformers are used — 
to step down to 110 volts. As nearly as possible an equal num-_ 
ber of lights are run on each phase, and the lights are in some ~ 
cases run on independent feeder circuits. 
Some idea of the magnitude of the plant may be had from 
the following enumeration of motors put to various uses. In 
the feed house, which is a new building just added to the plant 
460 feet from the engine and dynamo room, a number of large — 
motors are used on each floor. On the first floor are a number 
of dryers, which are run by three 20 horse power motors. The — 
starting switches for these motors are on the first floor where — 
the workmen are, but the motors themselves are under the floor 
in the basement, being however suspended by heavy timber — 
work from the first floor. These motors have a belt on each 
end of the shaft, one belt running one machine on one side, the 
other belt running another machine on the other. There are 
also on the first floor of the feed house some conveyors and gen-— 
eral machinery driven by two 20 horse power motors. On the 
second floor of the feed house are three 30 horse power motors 
belted to grinding mills and conveyors. The third floor has — 
two 20 horse power motors belted to presses, conveyors, ete. 
In the cupola of the feed house one 30 h. p. motor runs the 
agitators in the tanks. In the oil house, 350 feet from the en-— 
gine room, three 50 h. p. motors drive roller mills, and one 40 
h. p. drives conveyors and elevators. In a warehouse, 200 feet — 
from the engine room, are one 15 and one 20 h. p. driving agi- — 
tators and general machinery. In the boiler room there is one — 
20 h. p. motor driving coal and ash conveyors. This makes 4 
total of 485 horse power in motors. 
The generating plant consists of two 180 k. w. and one 75 
k. w. two-phase alternators, each belted to an Ames Iron Works— 
high speed engine of corresponding capacity. The engines all 
run at 260 revolutions per minute, and the two large generators 
at 514; the small generator at 720. ; 
The switchboard is arranged so that the generators can be 
run in parallel or when there are only two generators running 
they can be run independently on two separate sets of bus-bars | 
with which the switchboard is provided. This makes a com- 
plicated board, but the arrangement is very convenient, be- 
cause the two sets of bus-bars make it possible to divide the — 
load on two generators before they are thrown in parallel. Each — 
generator panel has a double throw four pole switch, by which — 
the generator can be thrown on either set of bus-bars. On 
another panel is also provided a single throw four pole 
switch, by which the two sets of bus-bars can be thrown in 
parallel. It is the intention to operate the plant in parallel most 
of the time. 
The parallel running of alternators is now becoming quite 
common in this country, but is not as well understood as it~ 
should be. Where alternators are driven from the same coun- 
tershaft the problem is very simple, for if the pulleys are just — 
the right size, the speed of the machines must be the same. 
Where, however, each generator is driven from a separate em- 
gine, as is usually the case, the problem of throwing in parallel 
is far more difficult. In order to have the machines run to- 
gether successfully and take their proper shares of the load, the 
engine governors must be adjusted to give exactly the same 
speed with the machines operating at the same relative loads. — 
This means, however, that when one machine is loaded and 
another machine has no load, as is the case in starting up a 
new machine to be thrown in and help carry the load, that the — 
machine with no load will run at least r per cent. faster than 
the one with load, which is a variation in speed too great to al- 
low the switchboard attendant time to throw them in parallel at" 
the instant the phases are together. Sometimes the speed of the 
unloaded engine is cut down by the throttle and the throttle 
suddenly opened the instant the machines are thrown together; — 
but such a method is manifestly slow and requires skilful 
manipulation. The most satisfactory way is to load both ma- 
chines as nearly the same as possible, and then throwing in 
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parallel becomes easy. In order to load both machines inde- 
pendently before throwing in parallel, two sets of bus-bars are 
necessary. 

In this plant, phase lamps are used to indicate when the 
generators are in step. A set of eight 1r10-volt lamps in series 
is connected in a plug circuit, so that when the synchronizing 
plug is inserted on the board one lead of each of the circuits to 
be synchronized is connected to the ends of this series of eight 
lamps. The lamps will get no current if the machines are ex- 
actly in step, because a potential of the same value and direction 
is applied to the two ends of the lamp circuit. If, however, the 
machines be exactly out of step, the lamps will get the voltage 
of one machine in series with that of the other, or 889 volts. 
The frequency with which the lamps flash up or the time between 
the beats depends on the difference in the speed of the ma- 
chines; and unless the speed is very nearly the same these beats 
come rapidly. When the speed is nearly the same, the beats come 
slowly enough, so that the attendant can close the paralleling 
switch about midway between the time the lamps go out and 
the time they flash up again. Once the alternators are in paral- 
lel they will stay there as if locked, but unless the speed of the 
engines is right the slow engine cannot be made to take its share 
of the load. Each of the two circuits of the two-phase system 
must have its synchronizing lamps, because one phase might be 
in step and the other out of step. 

Each generator panel has a Whitney alternating current 
ammeter in each of the two circuits, and a Whitney alternating 
current voltmeter in one circuit. The switchboard is of white 


marble and was furnished by the Crouse-Hinds Electric Com- 
pany of Syracuse, N. Y The wiring of the plant was done by 
David Cronin, of Syracuse. 


The Telephone Situation from a Bell Standpoint. 


ESSRS. POOR & GREENOUGH, of Boston and New 
York, who are closely identified with Bell telephone in- 
terests, have issued an interesting circular on the growth of the 
telephone business. The gist of it is as follows: When the 
American Bell Telephone Company took the business of the 
National Bell Telephone Company in 1880 there were in the en- 
tire country, but 28,316 miles of wire and 132,692 instruments 
in use. To-day there are nearly 900,000 miles of wire in use and 
over 1,000,000 instruments. This immense business is directed 
by the American Bell Telephone Company. the parent company, 
through its ownership in the more than fifty sub-companies 
throughout the country. The main artery of the whole structure 
is the long distance telephone, stretching over the country, con- 
necting with most of the sub-companies, thereby securing to the 
whole system continuous telephonic connection. The long dis- 
tance telephone is conducted under the name of the American 
Telegraph and Telephone Company, and is owned and con- 
trolled by the American Bell Telephone Company. 

The amount of capital invested approaches $200,000,000, the 
item alone of real estate owned by the sub-companies through- 
out the country equalling about $10,000,000. Up to within a few 
years this system has been financed by the sale of the capital 

stock of the various sub-companies, by which the fresh capital, 
' continually needed by an ever increasing demand for telephonic 
facilities, has been supplied; and also by the sale of fresh issues 
of American Bell Telephone Company’s stock to enable the lat- 
ter company to take up and pay for its proportion of the shares 
.at par of the new stock issued by the various subordinate com- 
panies. More lately, however, the course pursued to raise the 
additional capital to provide for the new construction in the sub- 
companies required by the increasing demand has been to issue 
bonds secured on property and plants previously created. 

This class of security has become very popular of late. The 
bonds are issued only after a large amount of money has gone 
into the properties. The surplus of value behind the bonds of 
the best companies is much in excess of the bond issues, in 
which they differ from many of the bond issues of railway com- 
panies, which often represent only the original cost of construc- 
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tion. In operating the sub-companies, an amount of from 8 to 
10 per cent. of the capitalization is charged off yearly, and is in- 
cluded in the accounts of such companies as a part of the oper- 
ating expenses. 

This industry is so strongly entrenched, says the circular, that 
the appearance of opposition companies occurs only in excep- 
tional cases, and is of but little consequence, for the expectation 
of successful competition with the larger companies rests upon 
a very precarious foundation. First, because their business can 
never be anything but local, as they have no means of interstate 
communication; second, it has been characteristic of these 
smaller opposition companies that the principal object of their 
promoters has been to force them upon the Bell Company, or 
when such sale was not possible, these enterprises have gener- 
ally fallen into the hands of the manufacturers of telephone ap- 
paratus, for the purpose of acquiring thereby a market for their 
appliances. 

The telephone industry, as represented by the American Bell 
Telephone Company and its various sub-companies, is resting 
to-day upon a more permanent basis then ever before in its his- 
tory, and the steady growth of the past is clearly indicative of 
the almost unlimited development in the future—a tendency 
clearly visible in the published reports of their business from 
day to day. Telephone bonds issued on a conservative basis 
by the better companies are growing rapidly in favor as a sub- 
ject of careful investment, because, while well secured, they still 
offer higher rates of interest than the older forms of favored 
investments. The general public have not yet learned to appre- 
ciate the opportunity that this class of security offers. The New 
England public—ever the most intelligent as well as the most 
conservative of investors—were the first to undertake these is- 
sues and to absorb them. The demand for these bonds has 
increased so rapidly that the opportunity to obtain them upon 
the present basis of return will not long remain open, for these 
securities need only to be examined and understood to be 
ranked with investments of the highest grade. 


Telegraphy in the Philippines. 


The transport Morgan City will carry from San Francisco on 
her next trip to Manila 325 miles of telegraph wire, with a cor- 
responding quantity of material to erect that much line, suffi- 
cient equipment for five construction and repair parties, equip- 
ment for forty separate telegraph offices and four and one-half 
miles of submarine cable. The Chief Signal Officer at that post, 
Colonel Green, procured the entire outfit, in compliance with in- 
structions from the War Department at Washington, purchas- 
ing everything needed in the city at an outlay of about $10,000. 
The outfit is complete in every detail, the proposed lines being 
so far remote from the base of supplies that the equipment had 
to be made complete in all that is needed in and out of a tele- 
graph office. 

In New York City the United States Government is buying all 
kinds of material for cables and cable laying to connect: the 
islands. 


Bell Telephone Output. 


The American Bell Telephone Company reports the output 
of instruments for the month ended January 20 as follows: 


1899. 1898. Increase. 

(SEOse WOME. cutie he ehiet 4 hos 46,548 25,861 20,687 
PRELUTIE eres EM Sey Scere Sates tals 14,719 10,041 4,678 
Net OUutputt senses. yor doe 31,829 15,820 16,000 
No. of instruments outstanding. .1,156,675 1,124,846 31,820 


Western Union Telephone Holdings. 


An item in the Boston “Advertiser” financial news says: “In 
the proposed American Bell Telephone consolidation holdings 
of Western Union have been taken into consideration. It is 
understood that an offer of 225 was made to W. U. for 37,364 
shares of N. Y. Telephone, scheduled at par in last W. U. list 
of stocks held. This would give W. U. something like $8,400,- 
ooo for this asset. In addition an offer has been made to take 
3,175 shares Southern Bell. At last W. U. directors’ meeting 
these propositions were considered, but it was decided to with- 
hold acceptance for further consideration.” 
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Solutions. of the Space-Telegraphy Problem. 


ROBABLY a much better term could have been selected 
for the designation of Marconi’s wonderful invention in 
signal transmission and the subsequent work of Slaby, Lodge, 
Preece and others, than “wireless telegraphy” as one of the main 
features of the former’s invention was the employment of long 
vertical wire terminals, and the latter investigators’ labors were 
not directed towards the abolition of wires in telegraphic opera- 
tions. In fact, recent observations and disclosures seem to indicate 
that Marconi’s discovery will go down in history with the name 
of the discoverer attached, similarly to that of Rontgen, so that 
in the future we will hear of it as the “Marconi system.” Yet 
‘who knows but that, after all, ‘“‘wireless telegraphy” was but a 
phantom chased in the endeavor to discover an enduring com- 
mercial method for signalling across space? We mean to imply 
by this, that a non-metallic system of telegraphy will in all prob- 
ability only be used under conditions where metallic circuits 
are impracticable, and there are remarkably few land areas that 
cannot be spanned by wires. After all that has been said and 
written about non-metallic telegraphy every one must concede 
the great advantages of the metallic circuit system, namely, the 
privacy of the messages, the simplicity of the apparatus, the 
speed of transmission and the possibility the system offers for 
working by telephone. Space-telegraphy, on the other hand, 
is at present limited to comparatively short distances, and its 
usefulness is confined to spanning estuaries, skirting seaboards, 
and for the purposes of offering a means of communication in 
case of accidents to a cable. In fact, its present chief mission is 
to replace submarine cables between moored vessels and the 
shore, i. e., between lightships or island lighthouses and the 
coast guard stations. It so happens that the weak point in sub- 
marine cable communication becomes the point in favor of space- 
telegraphy. And if for no other reason, as we pointed out last 
week, than to bring lightships and lighthouses, in their isolated 
positions, into closer touch with the shore for daily advice and 
report, stich a system of communication deserves the time, 
thoughts and best endeavors of every scientist. Italy, by Mar- 
coni’s labors, gave to the world a coherer system of space-teleg- 
raphy, based on the work of Hertz and Lodge. Others like 
Tesla, Preece, Slaby, and Evershed have worked in simi- 
lar channels; and we have to-day a record of a twenty-five-mile 
transmission by means of the Marconi system. The close of 
last year seemed to reveal among the indefatigable English 
scientists a change of attitude with respect to this all-important 
subject and one which may before the end of the century definite- 
ly settle the question as to the most feasible method of telegraph- 
ing across space. We refer to the three papers read recently be- 
fore the Institution of Electrical Engineers by Dr. Lodge, Mr. 
W. H. Preece and Mr. S. Evershed, respectively, on “Improve- 
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ments in Magnetic Space-Telegraphy,” “Aetheric Telegraphy,” 
and “Telegraphy by Magnetic Induction,” all emphasizing the 
merits of one and the same system of space telegraphy. 

Mr. Preece, in describing his alternating current induction 
system, claims that with it he can transmit messages over as — 
great a distance as has been done by means of Marconi’s sys- 
tem. On the other hand, the speed of signalling by means of — 
the latter system is limited to something like twelve words a 
minute, and we must conclude that it is partly this circumstance 
which handicaps the method. ; ; 

Dr. Lodge in his paper gives us a somewhat academical as- — 
pect of magnetic space-telegraphy. He describes a new mag- 
netic receiving device for magnetic induction telegraphy, and 
explains the method for putting it in practice. He further in-— 
cludes the theory of two circuits arranged in mutual syntony, 
and gives information and suggestions as to the proper course ~ 
future experiments should take. The advantage of syntony is 
discussed and the relative importance of conduction and induc- — 
tion is considered together with a detailed investigation of the ~ 
theory of “detectors” for such a system. Mr, Evershed recites 
the improvements in his apparatus which he first proposed in 
May, 1806, when he suggested an “inductive method” in a report — 
to the Royal Commission. He describes in the present paper 
a “call” or receiving apparatus, which enables exceedingly 
minute currents to be detected. He seems to be unaware of the 
work done in this country by Caldwell and Blake, who in a re- _ 
port to the Lighthouse Board of the United States, dated June — 
30, 1895, make the following statement: “The receiving apparatus 
or relay for this system would be vibratory in character and 
timed to a frequency of vibration to correspond with the period 
of the calling current.’”’ However, Mr. Evershed is said to have 
used a vibratory indicator on the synchronous principle in 1892, 
so that if this be the case, there can be no question as to priority, — 

In strong contrast to these English labors, though not per- 
haps as a very pretentious rival, we must refer in this brief 
résumé to Prof. Zickler’s “Lichtelektrische Telegraphie,” fully 
described and ilustrated in The Electrical Engineer of January 
26, 1809. Prof. Zickler makes use of an old discovery due to — 
Hertz, that ultra-violet light is able to reduce the spark-resist- 
ing power of an air gap. Such experiments are vefy atrractive 
from a purely scientific standpoint, but it is not easy to see the — 
advantage of this method as compared with that of the ordinary — 
heliograph. Using the simplest kind of apparatus, Prof. Zickler 
succeeded in signalling by this means across a space of two 
meters, and by the aid of an arc lamp that expended nearly two 
horse power, and by the use of quartz lenzes, the distance was 
extended to 200 meters. The speed of receiving the signals is 
not mentioned; the extreme limit is probably about twelve words 
a minute. 

Comparing, then, the various methods and keeping in mind — 
that we are here concerned with a practical question for engi- — 
neers, rather than with the scientific aspect of space telegraphy, — 
it might be inferred that the “coherer’” systems as a whole are 
about to be left behind in the advance of the art and that prefer- 
ence is to be given to alternating current inductor systems for 
coast telegraphy. If this is to be the case, the problem is greatly 
simplified, and experiment resolves itself into the single task of — 
finding the best design of apparatus for communicating between 
a moored lightship and the shore by means of inductor coils. — 
This is a development that one would gladly and hopefully see 
Mr. Tesla concentrate upon, with all the experience and insight 
that years of study of the problem have given him. 


Imports and Exports. 


[Tz has been truly said that man shall not live by bread alone. — 
He needs a diamond or two occasionally, and this is why we — 
may expect to see imports go up from the present marvelously — 
low level. The latest returns just completed show the smallest — 
importations by the United States in twenty years, while the ex- 
ports have been not less than $621,000,000 in excess of imports. 
The demand for our food and manufactured products is so great, — 
the exports should continue as large as ever, but it is hard to © 
believe that with such prosperity as this country is now entering 
upon, the imports will remain as small as indicated above. In- — 
deed, recent months have suggested a coming increase, and as 
the consumption of the American public must increase with its 
numbers and wealth, imports of luxuries should gain steadily. | 
The word “luxury” is used advisedly, for the time has come 
when not a single article of “utility” will be imported because it E 
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is of foreign origin, uniess there is an actual, tangible reason to 
‘justify its purchase, in price or merit or quality of being unique. 
This country in 1898, exported goods to the value of $1,254,925,- 
ooo and imported goods to the value of $633,600,000, the latter 
___ item declining $100,000,000 and the former increasing more than 
$150,000,000, in regard to the preceding year. 

_ Looking into the returns, it is seen that imports of articles for 
use in the mechanic arts amounted to $39,961,000, or $16,000,000 
less than in 1897, while materials in a crude condition ran up 
from $32,500,000 to $49,000,000. These are good figures, but it 
does not follow that they should persist. The day is approaching 
when it will be impossible to reconcile the gigantic export trade 
with the present high duties on imports, and when that arrives 
the American manufacturer in the scientific adjustment will be 
afforded his real opportunity to enjoy on the best terms the 
profit of the markets of the world. 


; 


Municipal Debts and Data. 


4 i way Massachusetts cities and towns are running into 

debt is simply amazing, as shown by the figures of Com- 
missioner Endicott, and the craze for municipal lighting plants 
and waterworks is not calculated to check the process. The net 
debt has increased in 128 towns. The aggregate net debt of the 
cities and towns in the State is $121,385,130, which is larger than 
ever before, The debt has been advancing every year since 1885, 
when it was down to $63,306,213. Last year it was $115,708,880, 
and the year before it was $104,704,875, while it has not been 
more than $100,000,000 in any previous year. ‘The percentage of 
the net debt to valuation is .043. This is much larger than in 
most years for a generation., Last year it was .042, but the equal 
of this is not reached till the years 1877 to 1881, when it was the 
same as last year, except that it was .044 in 1880. Assuming that 
the average rate of interest is 4 per cent., which is low enough, 
then these municipalities raise $6,712,457 for interest every year. 
The gross debt for waterworks was $50,012,944, and the sinking 
funds for it amount to 27 per cent. of the debt. 

Outside of Massachusetts the burden of local debt and taxa- 
tion is also rolling up merrily, and it is often done in a way that 
augurs ill for the final results. Last week we quoted a report to 
the effect that the investigation of the United States Department 
of Labor proved municipal ownership to be anything but profit- 
able, but municipal bonds are still mounting up and up in vol- 
ume, and still the old yarns float around in novel and varied 
forms. Norristown, Pa., for instance, comes to the front with the 
preposterous statement that it is expending only 36.50 per annum 
for each are light from its municipal plant. No details are given, 
but as the steam power alone for a good full arc each year costs 
$40 on the average, this Norristown fable must go its downward 
way speedily. As an offset comes the confession from Easton, 
Pa., that its municipal lighting plant is a rank failure owing to 


“too much politics and resultant mismanagement.” What have 
politics to do with a simon-pure municipal plant, anyway? 


Electrifying the Moribund Elevated. 


| 1 hae important announcement was made’ last week that the 
well-known banking firm of Kuhn, Loeb & Co., would 
underwrite a forthcoming issse of $18,000,000 worth of stock 
which the Manhattan Elevated Railway will put out to raise 
money to equip its road with a new motive power. A member 
t ofthe firm of Kuhn, Loeb-& Co. said they had underwritten this 
issue of $18,000,000 of Manhattan stock designed to provide funds 
for the equipment of the property with other motive power than 
that in use at present. They did not know, however, what the 
new motive power will be, whether electricity, air power or any 
other system. According to the directors of the Manhattan Ele- 
vated Railway it has not been decided as yet whether the new 
motive power with which the road is to be equipped will be com- 
pressed air or electricity. Mr. Russell Sage has been distinguish- 
ing himself as usual by his nasty slurs and foolish criticisms on 
electricity and compressed air, about the uncertainty and unrelia- 
_ bility of electricity and the remarkable successes being attained 
_ with compressed air. Such nonsense makes us very tired. Mr. 
Sage is old enough to know better, and is so old, in fact, that 
__we can only fear that some one is taking advantage of his senility 
- to fool him. The other explanation would be that he is “stand- 
_ ing in” with those who are now unloading compressed air stock 
4 
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in Wall street at high prices and at a great rate, without there 
being a single, solitary successful compressed air locomotive, car, 
cab or vehicle of any kind whatsoever, in operation, anywhere 
in this country. Mr. Sage can take his choice of these proposi- 
tions. His good faith is being seriously impugned and not by 
us either. 

When one turns to the accomplishments of electricity, the 
outrageous character of Mr. Sage’s fictions attacking it become 
the more noteworthy. While compressed air after trials for half 
a century has literally disappeared from the tracks of every class 
of road, electricity has gone on conquering and to conquer. 
There are to-day in the United States alone 15,000 miles of elec- 
tric street railway track and 40,000 cars, and the people spend an- 
nually $115,000,000 riding on them and in them, with far more 
regularity and much more comfort than the elevated has ever 
afforded under Mr. Sage’s grasping, grinding management with 
steam. If Mr. Sage is not to blame for the Elevated policy, we 
withdraw our remarks, but it is pretty broadly stated that the 
Gould family would long ago have made the necessary improve- 
ments and adopted the motive power of the age, but for his 
persistent opposition. Possibly such stories do Mr. Sage in- 
justice, but he should at least stop his ridiculous jabber about 
the shortcomings of electricity. Such deficiencies exist only in 
what must be characterized as either his prejudice or his ignor- 
ance, and, as we said above, he is old enough to know better, If 
there is any real merit in compressed air, no opposition can keep 
it back. Electricity having already proved its value, no argu- 
ments against it, Sage or otherwise, will prevent its advance. 
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Exports of Electrical Material from New York. 


The following exports of electrical material and machinery 
are from the port of New York for the week ending Jan. 31:— 
Argentine Republic—37 cases electrical material, $1,668; 14 cases 
electrical machinery, $1,238. Africa—2 packages electrical ma- 
terial, $551. Antwerp—22 packages electrical material, $1,935: 
33 packages electrical machinery, $12,351. British possessions in 
Africa—14 cases electrical material, $2,328; 26 packages electrical 
machinery, $7,674. British West Indies—32 packages electrical 
material, $347. Brazil—187 packages electrical material, $4,022; 
45 packages electrical machinery, $1,630. Cuba—67 packages 
electrical material $2,286; 2 cases electrical machinery, $122. 
Chili—23 packages electrical material, $1,200; 6 packages elec- 
trical material, $132. Dublin—s5 cases electrical material, $9,256; 
3 cases electrical machinery, $3,432; 2 cases electroplates $300. 
Central America—5 cases electrical machinery, $286. Glasgow— 
103 packages electrical machinery, $3,367. Havre—7 packages 
electrical material, $362. London— 42 packages electrical ma- 
terial, $2,205; 137 cases electrical machinery, $8,445; 32 cases 
electrical machinery, $252. Liverpool—1 case electrical material, 
$50. Naples—2 cases electrical material, $275. Oporto—12 cases 
electrical material, $538. Peru—6o cases electrical material, $546. 
Southampton—13 packages electrical material, $486. United 
States of Colombia—2 cases electrical machinery, $100. Vene- 
zuela—200 packages electrical material, $725. 


The Ugly Horseless Vehicles. 


In all its picturesque ugliness the automobile is a boon and 
a blessing, says the “Scientific American.” It looks like a 
hackney-coach with the delirium tremens, but it is a sober- 
minded, straightforward vehicle. We not only give it our re- 
spect but our admiration, for, with its big rubber wheels it gets 
over the ground in a velvety sort of way and reaches its destina- 
tion without becoming tired. The gentle horse has had his day 
and will soon be a relic of the past, except for purposes of 
pleasure. He has done his duty well, but he roused our sym- 
pathies in slippery weather and proved that four feet are not 
enough to stand on when the streets are icy. All hail to the 
automobile, and may some gifted genius soon arrive who will 
whip it into shape and make it presentable! All things are pos- 
sible, even a good-looking horseless carriage. 


\ 
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Latest Progress in the Application of Storage 
Batteries.’—II. 


BY JOSEPH APPLETON. 

CHICAGO EDISON INSTALLATION.—This installation 
is particularly interesting as being the largest individual bat- 
tery ever installed for a lighting station. The Chicago Edison 
Company had their original power plant in Adams street, which 
is practically in the centre of the downtown section of Chicago. 
This plant was abandoned in August of 1894, just six years after 
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at Adams street consists of 166 cells, arranged 83 on each side 
of the three-wire system, and each cell contains 87 plates, 15% 
inches by 32 inches. The containing cells or tanks are con- 
structed of 2-inch ash, lined with 5-pound sheet lead.. The 
dimensions of each cell are 9 inches wide, 6 feet 8 inches long 
and 4 feet high. 

The weight of each cell is 6,200 pounds complete, and the 
total weight of the battery is, exclusive of copper conductors, 
1,092,200 pounds. The battery is installed in the basement of 
the Adams street building. 

The battery has a capacity of 22,400 ampere hours at the 
eight-hour rate, the maximum rate of discharge being 11,000 
amperes for about 114 hours. Thirty of the 83 cells on each 
side of the three-wire system are end cells, and are connected 
to three end cell switches on each side, so that, if desired, the 
battery can discharge at three different pressures. These 
switches, shown in Fig. 4, have a capacity of about 3,000 am- 
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FIG. 3—LOAD DIAGRAMS OF THE CHICAGO EDISON COMPANY. 


it was started up, and a large, modern power house was erected 
on the river front at Harrison street. 

Their maximum load in 1897 was 44,000 amperes, or 8,000 
electric h. p., and early in 1808 it was estimated that the maxi- 
mum winter load for that year on the downtown system would 
be in the neighborhood of 55,000 amperes. In fact, the point 
had been reached when new investment, either in generating 
capacity or battery, had to be made. 

The peak of their load during the winter, as will be seen from 
the accompanying curve, Fig. 3, occurs about 4.45 p. m., and 
lasts from 45 minutes to one hour and a half. Their method of 
operating is as follows: 

The current from the Harrison Street Station is transmitted 
over lines to the old Adams street building, being distributed 


FIG. 4END CELL REGULATING SWITCH WITH MOTOR CONTROL. 


over the network of mains from that point. The distance be- 
tween Adams street and Harrison street is about 3,340 feet, and 
the tie lines between the two places have a capacity of 66,000,- 
000 c. m. If additional generating capacity had been provided 
for the peak of 1898 it would have meant a corresponding in- 
crease in this tie line, but by installing batteries at Adams street, 
the centre of distribution, not only was the saving in generating 
capacity effected, but also in the tie line. The battery installed 


1Abstract of paper read before the N. Y. Elec. Society. 


. from one pressure, as was previously the case. p 
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peres each, so that they will fully take care of the maximum 
discharge of the battery. The connections between end cells 
of the battery and these switches are made by copper conduc- 
tors 6 inches by %4 inch, and the main connection of the bat- 
tery, of copper conductors, 6 inches by 1 inch, giving a sectional — 
area of six square inches. 

The end cell switches are located near the battery, and are 
operated from the distributing switchboard room by small elec- 
tric motors. The cut in Fig. 4 shows one of these switches. 
with the motor control. It is so arranged that when it is de- — 
sired to cut in or out any number of cells, it is simply neces- 
sary for the switchboard attendant to press a little button, which. 
will operate the motor and move the switch over from one con- — 
tact to the next, the switch stopping automatically when it is- 


in a proper position on any contact. Indicators are provided 
on the switchboard to show the attendant how many cells are 
in circuit on each switch. * 


By discharging this battery at two or three different press-— 
ures, it is possible to load the feeders up to their full capacity, — 
a thing which was impossible when the distribution was made — 


Both the short and long feeders running from the distributing 
board at Adams street can be supplied with the necessary volt- 
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age 120 to 140 volts, to utilize their full capacity, making a large 
saving in the case of the feeders. The charging of this bat- 
téry is done over the tie line from the Harrison Street Station, 
no boosters being used. 

When charging, a pair of generators in the Harrison Street 
Station are disconnected from the system, and connected to a 
portion of the tie line for charging the battery, the necessary 
voltage being obtained by speeding up the generator. This 
method obviates the investment required for boosters, and 
makes the efficiency of the battery higher, as the generators 
are always run at their full capacity. Fig. 3 shows the load 
curve for two days in the winter, and it will be seen that the 
battery carries about 11,000 amperes during the peak of the 
load, or about 26 per cent. of the total load. The advantages of 
batteries under these conditions will’ be readily seen, as they 
will take care of the maximum load during the short time it oc- 
curs, and will increase the load on the generators during the 
remainder of the time when they have to be charged. 

The battery is used, in addition to carrying the peak of the 
load, for maintaining a constant pressure on the system, and 
telieves the switchboard attendants at the generating station 
from constantly watching and regulating the pressure, the 
battery taking care of any fluctuations automatically. 

In a lighting and power station such as this, the maximum 
load occurs for only a very short period during the year. In 
one station I know of, 50 per cent. of their investment is gene- 
rating plant and underground conductors; which is only used for 
154 hours during the year. This statement may seem astonishing, 
but will be found to apply to many such stations. Where these 
conditions exist it will readily be seen how great are the ad- 
vantage of storage batteries as auxiliaries. Their cost per kilo- 
watt of output for short periods such as these peaks, is less 
than the generating machinery which would have to be pro- 
vided if they were not used, in addition to which there are other 
ways in which they prove advantageous in the operation of the 
plant. 

The application of storage batteries to such stations, such as 
this, can be made in two ways, viz., at the main power house or 
in sub-stations. Each method has its own advantages, and 
should be determined in each case by the conditions which 
exist. : 

When batteries are placed in sub-stations they will relieve the 
generating plants of the maximum load as just described, and 
also effect a large saving in the underground system of con- 
ductors, as, at the time of maximum load, the conductors be- 
tween the main generating station and the sub-stations are re- 
lieved of that portion of the load, which is carried by the bat- 
teries and distributed from the sub-stations. 

The use of large water powers as a motive power for gen- 
erating stations from which electrical energy is transmitted and 
distributed over extended areas is growing. Take for example 
the Niagara and other plants. In connection with such in- 
stallations storage batteries play a very important part. 

The power from such a plant is largely sold for manufacturing 
purposes, and is charged for at so much per horse power per 
annum, the power being available 24 hours per day, while the 
mills and factories using this power do not usually run for more 
than ten hours per day. Therefore, a man who requires a 
maximum, of 100 horse power for ten hours a day, or 1,000 horse 
power hours, really has to pay for 2,400. horse power hours, 
while he uses only 1,000, and probably less, for the average, 
rarely, if ever, exceeds 70 per cent. of the maximum. 

_.With a storage battery capable of supplying 50 horse power 
for ten hours, or 500 horse power hours ‘he need only pay for 
one-half the amount or 50 horse power for 24 hours, as the 
battery will furnish the remainder, and can be charged during 
the fourteen hours he is not using the power. In addition to 
‘this, the battery will take care of any fluctuation above the aver- 
age, and enable the man to buy the average amount of power 
he requires, instead of the maximum. ; 

Such an installation has been made by the Buffalo Street 
Railway Company. Before describing this installation I would 
like to mention the different methods of installing storage bat- 
teries in connection with railway plants. These may be divided 
into two classes. he oe: 

First: Where the battery is installed at the power house to 
take the care of the peak of the load, and the fluctuation of the 
generators. 

Second: Where the battery is installed at the end of a long 
feeder to keep up the pressure at that point, and to obviate the 
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necessity of sending the maximum amount of current over the 
long feeders from the power house. 

THE BUFFALO STREET RAILWAY CO.’S PLANT.— 
This is of the first class and is especially interesting inasmuch 
as it is operated in connection with the Niagara Falls power. 
They operate practically all the cars within the city limits, and 
have a steam plant capable of delivering 7,000 electrical horse 
power, in addition to which they take 2,000 horse power from 
the Niagara Falls power, this current being transmitted in the 
form of high tension alternating current from the Niagara Falls 
to the power house, and being then transformed by rotary con- 
verters to the ordinary 550 volt direct current. 

The storage battery is installed at the main power house and 
is connected directly in parallel with the steam plant and rotary | 
converters. 

When a storage battery is installed at the power house, and 
is connected directly in parallel with the generators on the bus- 
bars, some means have to be provided for regulating the voltage 
of the battery to suit the generators. As you know, railroad 
generators are overcompounded, the voltage rising as the load 
increases, while with the storage battery the reverse is the case, 
the voltage decreasing as the discharge increases. In order to 
make the battery work properly in parallel with generators of 
this type and take the fluctuations of the load, keeping the gen- 
erators constantly loaded, some means of compounding the bat- 
tery has to be adopted. This is done by using a compound 
wound booster in series with the battery, which is so designed 
as to increase its voltage in proportion to the increase of load, 
thereby enabling it to take its proper share and keep the load 
on the generators constant. 

The battery discharges during the morning and evening peak, 
and is charged between times, and also at night from the 
Niagara Falls power. 

By the aid of the battery they are enabled to make very much 
more use of the Niagara Falls power. Before they installed 
the battery they were only able to shut down their steam plant 
from 11.30 p. m. until 5 a. m., during which time the rotary 
converters carried the entire load, which averaged about 600 
horse power, while they were paying for 2,000 horse power. 
With the aid of the battery they are enabled to shut down their 
steam plant from 7 p. m. to 7 a. m., and about eighteen hours 
on Sunday. In addition to this they are enabled to utilize very 
much more of the Niagara power. 

SOUTH SIDE ELEVATED, CHICAGO.—An illustration 
of the second method of using storage batteries for railroad 
work is seen in the case of the battery installation of the South 
Side Elevated Company of Chicago. This company operates 
an elevated railroad about nine miles long, all their trains being 
equipped with the Sprague multiple unit system. The power 
house is located approximately at the centre, and the two stor- 
age batteries near each end of the line, which are connected di- 
rectly across the system without a booster. The charge and 
discharge of these batteries is controlled by the drop ‘over the 
feeders from the power house to the batteries, this drop varying 
according to the load on the system from ten to eighty volts. 
When the load onthe system is light, the drop in the feeders 
is small, and there is voltage enough to charge the. battery. 
When the load becomes heavy, the drop on the feeders “is in- 
creased; this consequently causes the batteries to discharge into 
the line. The method of operating is entirely automatic, the batter- 
ies discharging at times of heavy loads, and charging at time of 
light load, thereby keeping the load on the génerating- station 
practically constant. In each’ of the two battery rooms are in- 
stalled 248 cells having a capacity of 1,000 horse power when 
discharging at the hour rate. The following curves show the 
result which the batteries have had on their generating plant. 

The first curve, Fig. 5, shows the‘load on the generators when 
they were operating the entire system’ without batteries. 

The second curve shows the load on the generators’ under the 
same conditions with the batteries in use. 

The other two curves show the operation of the battery at 
this time, which is the time of the heaviest load or the “peak” 
of the system. 

It will be noticed from these curves that when the power 
house was operating without the battery during the peak of the 
load the maximum load was 7,500 amperes, with sudden fluctua- 
tions of 5,300.amperes, while with the batteries in operation the 
maximum load at the power house under exactly the same con- 
ditions was 5,700 amperes, and the fluctuations only 2,000 am- 
peres. Thus, the batteries had increased the capacity of the 
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power house by about 2,000 amperes, and steadied the load on 
the generators to the extent of nearly 3,000 amperes. 

Those acquainted with the operation of railway plants will 
appreciate such results. The way in which a battery operates 
under such conditions and takes up the fluctuations automatic- 
ally, is plainly seen by the curves, showing the readings on the 
annunciators in the battery circuit. 

Each battery is connected to the power house by two spe- 
cial feeders in addition to the general system of conductors, so 
that the proportion of charge and discharge can be regulated 
according to the conditions of the load. 

If it is found that a battery is being discharged more than 
it is being charged, an extra feeder is connected between it and 
the power house, so that it will be relieved of a portion of the 
load. By this means a very complete control can be maintained 
of the battery from the power house, and the most efficient 
method of operation secured. 

A battery installed at the end of a line in this way, not only 
increases the capacity of the power house and saves the invest- 
ment in copper by making it only necessary to transmit over 
the feeders the average amount of current required, instead of 
the' maximum; at the same time maintaining the proper voltage 
at the end of the line, thereby enabling the motors to run at 
the point of highest efficiency. Of course the line must be long 
enough to justify the use of a storage battery and to supply 
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FIG. 5—CURVES SHOWING REGULATING EFFECT OF BAT- 
TERIES, SOUTH SIDE ELEVATED RAILWAY 
COMPANY, CHICAGO. 


sufficient drop in voltage over the feeders to make the battery 
operate automatically as the load varies. 

A variation in voltage at the end of the line, between con- 
ditions of maximum load and minimum load of 10 per cent. is 
ample to make the battery self regulating, and take care of the 
fluctuating load without a booster. The following figures taken 
from a storage battery installation of this description installed 
some two years ago, will show the advantages from a commer- 
cial point of view. 

The conditions were as follows: The length of this line at 
the end of which the battery was installed, was seven miles from 
the main power house, running into the suburbs of a large city. 
The increase of traffic on this line warranted its extension four 
miles further, making a total of eleven miles from the power 
house. When the extension was made, it was found that the 
feeders were quite inadequate to carry the increase of load, and 
it was necessary to provide additional power at the end of the 
line, either by laying additional feedérs, installing a small power 
house at that point, or putting in a storage battery sub-station. 
Each method was carefully considered, and the following figures 
show the result: If additional feeders were laid of sufficient sec- 
tional area to provide the proper working voltage at the end 
of the line, the cost would have been $273,000, figuring on the 
basis of $1.00 per foot, laid for 1,000,000 c. m. feeders. This 
was of course prohibitive. The cost of a small power house 
of sufficient capacity to take care of the load in that section of 
750 kilowatts would have been $85,000. The cost of a battery 
sub-station complete, including real estate, was $33,000, or a 
saving of $52,000 over that of the power plant. 

The cost of operation has proved exceedingly satisfactory, 
showing a saving of some $1,350 per month, or $16,000 per an- 
num over the cost of operating a power house of such a size. 


The cost of operation includes all attendance, taxes and depre- 
ciation and interest. 


ONE DOLLAR was the award of Judge Gummere for the 
life of a boy run over by a car of the Consolidated Traction 
Co. in Jersey City. A jury has just given a verdict in the Su- 
preme Circuit Court for $5,000. 
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American Representation at the Paris Exposition 
of 1900.' 


BY HON. FERDINAND W. PECK, 
Commissioner General. 
W E are indeed grateful for this privilege, in the distin- 
guished presence of the men who represent in such a 
marked degree the industrial life of our nation, to exploit the 
important work that has been committed to us by the represen- 
tative of the people of this Republic—the President of the United 
States. ; 

We realize that in presenting before this body our thoughts 
regarding the relation which our country should bear towards 
the great forthcoming Exposition, we are addressing those upon 
whom above any other class of citizens of our Republic, rests the 
responsibility of making that relation creditable to our nation 
in the eyes of the world and valuable to the vast commercial 
interests which we seek to advance. a 

We urge your earnest co-operation in our great national trust, 
which shall be administered without partiality or sectionalism, 
and we feel assured that it will be accorded to us, not only 
because your business interests are involved therein, but because 
your patriotism, your loyalty to the good name of our common 
country which is at stake, will induce you to aid us in present- 
ing our wares to the 60,000,000 of people representing 500,000,000 
of the inhabitants of the earth who are awaiting the part which 
the United States shall take in the great international peace con- 
test about to be waged upon the other side of the Atlantic; for 
it will not be France only or Europe alone that will contemplate 
the display of our products in 1900, but also South America, 
China, Japan, our neighbors of Mexico and Canada, and the 
people of the entire world before whom we desire to submit 
cur samples with the reasonable expectation that our manufac- 
turers and producers may thereby stimulate and enhance their 
export trade, and at the same time represent the glorious pro- 
gress of their nation. 

Owing to the greatness of our country, which we were enabled 
to present upon a formal occasion during our recent mission 
in Paris, the French authorities conceded to us an increased 
exhibit space nearly fifty per cent. beyond the allotment which 
had been made, and which in the aggregate is larger than that. 
of Germany or Great Britain. The sections of the United States 
will attract more visitors than those of other countries, owing 
to our unexampled development and present importance which 
have been heralded and impressed upon the peoples of other. 
nations by our recent achievements which have made the whole 
world wonder and ponder. The booming of our guns in the 
Far East and our supremacy in the West Indies nearer home 
have startled all mankind, and they are now watching for our 
display of the arts of peace at Paris in 1900, when all nations 
will be keenly striving against each other for business expan- 
sion, though they meet as a world’s fraternity. They ask: 
“What will the nation which has only recently reached across 
the globe—the rising giant of the new century—bring to the 
great feast when we sit at the table of our French hest next 
year?” The crowds will come to see our machines, our means 
of transportation, our electrical displays, our agricultural re- 
sources. They will learn the varied utility of corn and our 
food products. They will see the displays from our mines 
and forests. They will know that we are not lacking in the 
methods of education and in genius and culture in the realm of 
fine arts. They will become impressed with the fact that the 
United States has made more progress in the nineteenth century 
in the development of her men, the development of thought and 
in achievements, than any other nation on the globe. © 

Now gentlemen of the National Manufacturers’ Association, 
do you fully realize the greatness of your own country in a 
commercial sense in its relation to other nations? Do you 
realize that our population is about two and a half times that 
of France; that the value of the manufactured products of the 
United States is equal to one-third of that of the entire world; 
that our agricultural resources are equivalent to fully 4o per cent. 
of those of the whole earth; that in railway transportation our 
mileage is nearly 50 per cent. greater than that of all the nations 
of Europe; that in mining; our resources are far larger than 
those of all Europe; and that our gold product alone was one- 
third of that of the gold of the world; that one-half of our 
vast copper output is exported to Europe; that we are already 
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exporting vast quantities of manufactured iron to Great Britain 
and Germany; that the aggregate wealth of the United States 
is 410,000,000,000 francs, which is greater than that of Russia, 
Austria, Italy and Spain combined, more than twice that of 
Europe, and 25 per cent. greater than even that of Great Britain, 
though the last named Kingdom enjoys more than double our 
foreign trade. It was such facts as these which we succeeded in 
impressing upon the minds of the officials of the French Republic 
that enabled us to secure the additional area for our exhibits. 
It was our country’s marvelous progress and present importance 
that forced the concessions recently acquired. 

It is foreign commerce that has made Great Britain the lead- 
ing nation of the entire continent, and the internal prospevity 
of the United States and our marvelous facilities now existing 
to supply the markets of the world render correspondingly great 
the responsibility that rests upon the gentlemen here present 
representing the manufacturers and producers of the United 
States to make such a display at Paris as will aid us in promoting 
our exports, thus disposing of our surplus products and main- 
taining and increasing the welfare of all classes that constitute 
the citizenship of our Republic. 

We have closed a year fraught with more consequences than 
any in American history, and have entered upon a period of 
unprecedented national expansion. Here, then, gentlemen, is a 
great opportunity offered by the coming event of the next year 
that will enable our commercial growth to keep pace with our 
geographical expansion. 

Having now referred to the commercial benefits and the patri- 
otic duty involved in the earnest interest and co-operation of our 
industrial people in the relation that the United States will bear 
to this Exposition of 1900, I will speak briefly of the importance 
of another most important element that must enter into our 
successful participation in that undertaking, and I take this op- 
portunity to ask for your potential aid and influence in securing 
such additional appropriation by the Congress of the United 
States as is needed in order to achieve the results which every 
patriotic citizen of our country desires. 


The original appropriation was made last June, when we were 
emerging from a struggle with a foreign foe and when the 
allotment of space, which was then regarded as final, was far 
less than the present aggregate. Now that peace has been estab- 
-lished and the Commissioner General appointed under that act 
has been able during his recent mission abroad to secure a large 
increase of area for our exhibits, besides sites for certain build- 
ings which must be erected in order to maintain our national 
honor and in order to stand on at least a uniform basis with 


other great nations, it is manifest that an additional sum will. 


be needed in order that our part in the great event may be 
worthy of the American Republic. ; 

A few comparisons with other nations in this regard may in- 
terest you. Germany has about 150,000 ‘square feet of space, 
and has already appropriated $1,250,000. Austria has secured 
110,000 square feet of space and appropriated $550,000; Hungary, 
100,000 square feet and contributed $630,000; Italy, 120,000 square 
feet and appropriated $600,000; Japan, 50,000 square feet with 
an appropriation of $625,000.. The great United States of 
America has secured 220,000 square feet, besides a large area at 
Vincennes, to provide for which we are now limited to $650,000; 
or, in other words, other great nations have provided a sum 
for their exhibits averaging nearly three times as much per 
square foot as has the United States, and most of these countries 
are upon the very borders of France, while we have an ocean ex- 
panse of 3,000 miles to cross, and a great continent lying between 
the Atlantic and Pacific from which to collect and select exhibits 
involving a large corps of assistants and heavy traveling ex- 
penses. I submit therefore, is there any answer to this argument 
of comparison? 

We ascertained when we reached Paris that the great na- 


tions of the earth were contemplating the erection of national 


buildings as a gathering place for their people and had secured 
sites for the same adjoining each other upon the embankment 
of the Seine, and that some of them—notably Great Britain, Aus- 
tria, Italy and Belgium, Holland, Turkey and Spain amongsi 
the rest—were building these national homes for their citizens in 
the midst of this foreign exposition, and our United States of 
America—greatest of them all—was conspicuous by its absence. 
We appealed, we used every diplomatic means, and finally in- 
sisted; and after many weeks of delay, the French authorities 
crowded other nations together in the restricted area to make 
room for the great American Republic, which is now reaching 


MME IanGTRECAL TE NIGIN E:EIR: 


173 


across the globe to Oriental seas over the heads of thosé older 
nations.. We have now provided for an American gateway at 
a special river landing to the French Exposition through our 
own American Building, where American citizens can find an’ 
American home, American guides, American post office, 
American ice-water, American comfort, amidst American 
environment—where they can meet their American friends from 
Ohio and from every State of the American Republic from Maine 
to California. Will this great national organization represented 
here to-day insist that our Congress shall include in the needed 
sums an amount sufficient to enable our country to have its’ na- 
tional structure included with this group, or shall our thousands. 
of citizens in 1900 cross the ocean to find themselves without an 
American home, while gazing in shame and mortification at the 
flags of all other nations heralding a welcome to their peoples? 

Our honored President of the United States in his recent an- 
nual message to Congress has recommended an increased ap- 
propriation. This was prepared before the present allotment 
of space was known and without the knowledge of the demands 
upon us for construction of a national building or annexes for 
our exhibits. I take the liberty of calling your attention to that: 
portion of his message to Congress, which reads as follows: 
“In my judgment the recommendation of the Commissioner- 
General will call for your early consideration, especially as re- 
gards an increase of the appropriation, so that not only may the 
assigned space be fully taken up by the best possible exhibitor 
in every class, but the preparation and installation must be on 
so perfect a scale as to rank among the first in that unparalleled 
competition of artistic and inventive production, and thus,coun- 
terbalance the disadvantages with which we start as compared 
with other countries, whose appropriations are on a more gen- 
erous scale and whose preparations are in a state of much greater 
forwardness than our own. Where our artists have the ad- 
mitted capacity to excel, where our inventive genius has initiated 
many of the grandest discoveries of these later days of the cen- 
tury, and where the native resources of our land are as limitless 
as they are valuable to supply the world’s demands, it is our 
province, as it should be our earnest care, to lead in the march 
of human progress and not rest content with any. secondary 
place. Moreover, if this be due to ourselves, it is no less due to 
the great French nation, whose guests we become and which has 
in so many ways testified its wishes and hope that our participa- 
tion shall befit the place the two peoples have won in the field of 
universal development.” 

Will not the gentlemen of this great organization of manufac- 
turers stand by us and lend their powerful assistance in demand- 
ing of the United States Congress the sum that is absolutely es- 
sential in order that we may maintain our pledges to the French 
nation, which we were obliged to make in order to secure the 
concessions made; and also in order that we may for the ‘first 
time in our history be represented at a foreign exposition in a 
manner that will bring joy and prosperity to those who repre- 
sent the business interests of the nation, and above all in a man- 
ner that shall fix the eyes of the world in wonder, enhance ‘our 
patriotism, and call forth our gratitude to the Almighty that 
our agricultural and commercial greatness makes possible such 
a display? 

The American Republic has in one hundred years enriched 
the history of the world beyond all other nations. Our people 
have builded a vast monument in the highway of progress during 
the nineteenth century; and now as we approach the close of 
that century and pass into a new era, how grand it is that the 
great event of 1900 should furnish the opportunity to crown 
that monument in the brilliant metropolis upon the other side of 
the Atlantic in the presence of all the peoples of the earth, who 
will stand in admiration, applaud our greatness and recognize 
our destiny. A nation’s character, a nation’s industry and a na- 
tion’s thrift represent the power that lifts this crown td cap our 
monument of a century’s progress. 


HOLYOKE, MASS. There is serious talk on the patt of a 
number of moneyed Holyoke and Hartford business ‘men of 
building an electric railroad between the two cities, and thus 
do away with the scheme to make the Connecticut River navi- 
gable between this city and Long Island Sound. It is estimated 
that the railroad can be built for $1,000,000, while the cost of 
opening the Connecticut River would be $2,000,000. 


SAN FRANCISCO. A thief went the rounds lately “‘tap- 
ping” the boxes of the nickel-in-the-slot telephones. 
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Practical Data on Small Acetylene Lighting. 
: BY FREDERICK S. MERRILL. 


Ree to your article regarding acetylene gas, in the 
; issue of Jan. 19, the writer ventures to answer your corre- 
spondent’s: questions from: data based on’ personal experience 
while recently. investigating the acetylene business as a field for 
possible change of profession. 

There: are scores of acetylene generators on the market to- 
day, and most of them may be termed mere makeshifts, al- 
though much ingenuity has been displayed in improvising 
means to meet:the rigid requirements of the Underwriters’ As- 
sociations. The country has been flooded with these cheap 
“tinscan” generators, and, as a rule, every hardware dealer or 
similar inexperienced person is the local agent for some acety- 
lene generator.’ He interprets the manufacturer’s catalogue or 
circular most liberally, and is generally ready to promise the 
most .wonderful results and astounding economy. For practical 
use it is not. possible to obtain an average production of greater 
than 4% cubic feet of acetylene per pound of carbide, which, it 
the ruling price of $90 per ton in small packages, such as the 
householder ‘or’storekeeper would require, makes the cost of the 
gas $10 per 1,000 cubic feet. The illuminating value of this 1,000 
cubic feet of acetylene is 48,000 candle-power hours, equivalent 
to 3,000 lamp hours in the incandescent system, which, at 17 
cents per 1,000 watts, allowing 55 watts per 16 c. p. lamp, would 
cost' $28.05. From these figures the use of acetylene readily ap- 
pears advantageous, and, adding to this the independence from 
the lighting .station and its operating hours, the largely in- 
creased illumination due to greater diffusion of the light, and 
the ability to distinguish all colors in their true value (a valuable 
feature in dry goods stores), the merchant is not to be censured 
for considering the subject. 

Assuming the conditions given in your inquiry, viz., a store 
now. using 20 lamps of 16 c. p. each, to light these premises 
about 12 gas jets would be required, each jet consuming 14 cubic 
foot per hour. Just at this point the greatest mistake is daily 
being made. The agent sees listed in his catalogue a generator 
of 12 lights capacity. He sells it to the storekeeper, and then 
the: trouble begins, for none of the manufacturer’s ratings on 
generators are intended for continuous service at full load. If 
used in:this manner, hot gas must be produced, with a serious 
lowering of the efficiency of the generator and waste of carbide. 
The hot:gas carries with it all the impurities and by-products, 
resulting in a premature and complete clogging of the minute 
openings in the gas tips. If the installation is in a store, practi- 
cally all the lights will be extinguished at one time, in which 
case. the‘moisture in the. generator will make gas sufficient to 
more than fill the holder, and a large quantity will be wasted 
through the “blow off” device provided on good generators. If 
no such device was provided, the gas pressure might burst the 
generator. _ 

Returning; to, the. store and the 12 lights required, it is obvious 
from the above. that a large generator is essential. A 30-light 
machine. would, give satisfaction, but a 4o-light one would be 
much better for the purpose. .Such a generator, set up, pipes in- 
stalled, fixtures furnished, and everything complete would cost 
approximately $200. With carbide at {90 per ton, the 12 gas 
jets would cost 6 cents per hour to run. The candle power 
would be 288, against 320 (so-called) for 20 incandescents, but 
the store would be equally, if not better, lighted, as the rays of 
acetylene diffuse very widely. The attendance of the generator 
would be liberally taken at 15 minutes daily, but would require 
intelligent and careful manipulation, and, with most generators, 
the cleathing is an unpleasant task. The danger from such a 
plant would ‘be almost nil.. The pure gas cannot be exploded, 
and any leak is instantly obvious from the intensely penetrating 
odor of the gas. In.a store, the fire risk from gas and the or- 
dinary small town way of wiring, would be in favor of the gas 
decidedly. The. electric light, to be sure, is more easily con- 
trolled, but the station may not be running on a dark day, and 
the gas is always available. 

So far the problem of satisfactory gas tips for acetylene at a 
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reasonable price is unsolved. 1n a store it would probably: be 
desirable to renew the tips every 60 days on an average, but this 
expense is small. im 
From all the above it is apparent that the merchant requiring 
about 20 incandescents to light his business place may install 
an acetylene generator and obtain good lighting for the same 
money, or less money than he pays the electric lighting station. 
Few, however, probably would care to make the investment 
necessary or be bothered with the care of a generator, and in 
the present state of the acetylene gas business there seems to me 
small chance of a well-managed station losing many customers 
from this cause. 


Maxim Method of Making Filaments for High 
Voltage Incandescent Lamps. 


HE tendency at the present time in electric lighting is to 
use high voltages, and in order to meet the new require- 
ments arising from this tendency it is necessary to increase the 
resistance of the lamp filaments as much as possible. This can 
only be done by making them extremely fine and long or by 
adding to the carbon of which they are composed some highly 
refractory non-conducting material. When such materials as 
carbid of silicon and carbid of boron are employed with the 
carbon they are liable to be volatilized by the electric current 
when the lamp is in use and to form a thin opalescent film on 
the inside of the glass globe of the lamp. Now diamond 
powder is not subject to this objection, as it will endure a very 
high temperature without being volatilized. Natural diamond 
powder—i. e., natural diamond reduced to powder—is, however, 
too expensive to be used for this purpose, even if made from 
the cheapest kind of stones that can be obtained; but according 
to an invention of Hiram S. Maxim, the number of which is 
618,704 and which was granted to him on Jan. 31, 1899, he is 
able to manufacture a species of carbon which, while closely, 
if not completely, resembling the diamond, will be less expen- 
sive than natural diamonds. For this purpose it is necessary to 
employ an extremely great pressure and a high temperature, 
and an important feature of the invention has reference to the 
manner in which such great pressure and high temperature are 
obtained. : 
It is well known that carbonic acid or carbon dioxid (COz) 
may be retained in the liquid condition at a pressure of about 
from five hundred to six hundred pounds per square inch at 
ordinary temperatures, but that if it be converted into carbon 
monoxid the pressure required to confine it is very: much 
greater. Mr. Maxim has taken advantage of this fact to obtain 
the high pressure and temperature required by placing in a 
strong tightly-closed vessel carbonic acid in the liquid or solid 
condition, together with carbon, preferably a hydrocarbon, such 
as gasolene. The carbonic acid and the hydrocarbon are then 
decomposed by subjecting them to the voltaic arc, the oxygen 
of the carbonic acid being thus caused to take up another 
measure of carbon and to be thereby converted from’ carbon 
dioxid into carbon monoxid. This decomposition, together 
with the rise in temperature, will produce the necessary pressure, 
the temperature of the carbon being at the same time raised ‘so 
extremely high that the carbon in immediate contact with or 
contiguous to the electric conductors between which the voltaic 
arc is produced will be converted into a species of diamond 
scales which will scratch glass, while all the carbon will be very 
much modified. In some instances it may be necessary to con- 


tinue the high temperature for a very long time in order to allow 


the carbon to crystallize out of the carbonaceous gases.’ - Of 
course if the carbon or hydrocarbon be heated in carbonic acid 
alone very little effect would take place, as no very high pressure 


would be reached, whereas if a too large quantity of hydro- 


carbon be employed a loose, smutty, and soft deposit would 


be formed; but by having only a small excess of carbon—i.'e.,. 


just sufficient to convert all the carbonic acid present into carbon 
monoxid, with a little free hydrocarbon remaining—then the 
crystallization may take place from the residuum of gases, and 
if the process be continued long enough diamond crystals or a 
species of diamond carbon may be formed. The diamond carbon 


instead of being of a very low resistance, which is peculiar to. 


carbon whose temperature has been raised very high, will have 


imparted to it a high quality of electrical resistance. In fact, 


it may be so perfectly crystallized as to altogether prevent the 
passage of an electric current through it. This of course de- 


pends upon the length of time that the aforesaid treatment is: 
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continued and the temperature employed during such treat- 
ment. 

In some instances all the ingredients used for forming lamp 
filaments may be mixed and subjected to the high temperature 
and pressure, or the ingredients may be treated singly. It will 
thus be possible to so change the constitution of the carbon 
or other ingredients as to render them highly advantageous for 
the filaments of electric lamps. In any case the temperature to 
which they are subjected is higher than that to which they 
will be subjected in the lamp itself. 

The carbon obtained or the ingredients treated by this method 
are afterward reduced to extremely fine powder, mixed with 
suitable vehicles—such as tar, pitch, or sugar—and then molded 
into filaments, which are “retorted” and “flashed” in the usual 
manner. It will be obvious from what has been stated that the 
electrical resistance of the filaments will be in proportion to the 
quantity of the diamond carbon employed in their manufacture. 

Referring to Fig. 1 which is a side elevation, and Fig. 2 
a vertical section, of one form of the apparatus for use in ob- 
taining a high pressure and temperature according to the in- 
vention, A is a strong vessel of approximately cylindrical shape 
furnished with trunnions A’ A’, by which it is pivotally sup- 
ported in a frame A’®. This vessel is preferably made of steel 
lined with suitable refractory material, such as bricks of com- 
pressed silica or compressed magnesia, to protect it from the 
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FIGS. 1 AND 2.-MAXIM’S APPARATUS FOR THE MANUFACTURE 
OF HIGH VOLTAGE INCANDESCENT LAMP FILAMENTS. 


heat to which it is subjected internally when in use. The ends 
of the vessel are provided with strong detachable screw covers 
or screw stoppers A® A‘, each of which has a lever handle A’ 
to enable it to be conveniently unscrewed when either of the 
said covers is required to be removed for the purpose of obtain- 
ing access to the interior of the vessel. 

B B’are carbon pencils or electrodes mounted in metallic hold- 
ers b b’, forming part of hollow stems b’, that extend through 
the aforesaid covers A® A*. The carbon pencils are arranged 
coaxial with the vessel A, one of them being capable of longi- 
tudinal movement with respect to the other, so that the distance 
between their adjacent ends can be varied according to require- 
ments. For this purpose the stem b’® of the holder b passes 
through a stuffing box: a, forming part of the plug piece a’. 
This stem b? is connected at its outer end with another stem b’, 
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which is screw-threaded and passes through a nut b*. The nut 
is mounted in a cross piece b’, so as to be capable of revolving 
without sliding, the cross piece b® being connected by bolts b° 
to a disk or bar a’, which is screwed to the aforesaid plug piece 
a’ and secures the latter to the cover A*.. The nut b* is fur- 
nished with lever handles b’ to permit of its being revolved, 
while the stems b® b* are prevented from revolving by a feather 
b® on the carbon holder engaging with a longitudinal groove a* 
in the plug piece. This plug piece is insulated from the sur- 
rounding metal by suitable insulating material a*, The other 
carbon pencil B’ is carried by the stationary holder b’, the stem 
b* of which passes through the screw plug A* and is insulated 
therefrom by insulating material b®, such as mica or asbestos. In 
order to keep the carbon holders cool, Maxim makes the stem 
b? b® of the movable holder b and also the stem’ of the fixed 
holder b’ hollow and arranges within them a central pipe or tube 
b” with an annular space b™ around it. The extremities of the 
stems are provided with inlet and outlet nozzles b* b”, one of 
which communicates with the pipe b” and the other with the 
annular space b“™. Cold water can thus be allowed to circulate 
through the carbon holders and the parts directly connected 
therewith. 

In using the apparatus the carbon or hydrocarbon is placed 
within the vessel A, together with a quantity of carbonic acid, 
preferably in its solid or snow-lke condition. The vessel is 
then hermetically sealed by tightly screwing on the screw stop- 
pers, and the electric current is then allowed to pass between 
the carbon pencils. As the temperature rises by the heat gene- 
rated by the electric current the solid carbonic acid in the 
presence of the carbon will be converted into carbon monoxid 
and a great pressure be thereby generated within the vessel, as 
shown above. The continuance of such high temperature and 
great pressure will convert the carbon into a very hard and crys- 
talline condition, which after its removal from the vessel is 
crushed into fine powder for use with the carbon employed in 
the manufacture of the filaments, as already explained aboye. 
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Meeting of Special Committee of the Under- 
writers’ National Electric Association to 
Revise Insulation Rules.’ 


EETING was called to order by Wm. H. Merrill, Jr., chair- 
man, electrician of the Electrical Burean of the National 
Board of Fire Underwriters. Those present were: J. C. For- 
syth, of the New York Board of Fire Underwriters; E. V. 
French, of the Associated Factory Mutual Fire Insurance Com- 
panies; William McDevitt, of the Fire Underwriters’ Association 
of Philadelphia; A. M. Schoen, of the Southeastern Tariff Asso- 
ciation; J. E. Cole, of the Boston Wire Department, and Ed- 
ward B. Ellicott, city electrician of Chicago. Acting with the 
committee were: E. A. FitzGerald, of the Underwriters’ Associa- 
tion of New York State; J. M. DeCamp, of the Suburban Un- 
derwriters’ Association; Wm. S. Boyd, of the Chicago Under- 
writers’ Association; M. L. Stern, of the Denver city electrical 
department; Edward M. Dexter, electrician, Milwaukee Board 
of Fire Underwriters; A. A. Pope, of the Edison Illuminating 
Company, New York; F. R. Jenkins, of the Chicago Edison 
Company; Prof. D. H. Jackson, of Wisconsin University, Mad- 
ison, Wis.; R. L. Pierce, of the American Institute of Electrical 
Engineers, and Franklin H. Wentworth, Theodore Varney and 
Benjamin H. Glover, of the Electrical Bureau of the National 
Board of Fire Underwriters. 

The chairman named Franklin H. Wentworth and Benjamin 
H. Glover, of the Electrical Bureau, as secretaries. Appoint- 
ments confirmed. 

On motion the thanks of the committee were tendered to 
those gentlemen attending who were not members of the original 
committee, and on further motion it was voted that they be con- 
sidered auxiliary members of the committee with full privileges 
of the floor. 


1The accompanying minutes were received by The Electrical Engineer on 
Feb. 4. The meeting took place at Chicago Jan. 9-11 
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The following was adopted to replace Rule 41, b, of the Code: 
Metal Conduits with Lining of Insulating Material. 

b. “The metal covering or pipe must be equal in strength to 
the ordinary commercial forms of gas pipe of the same size, and 
its thickness must be not less than that of standard gas pipe as 
shown by the following table: 


Size Thickness of Size Thickness of 
inches. wallininches. inches. wall in inches 
\y% .109 1% .140 
5% Sw 1% .145 
VY aati 2 154 
I .134 


“An allowance of 2-100” for variation in manufacturing and 
loss of thickness by cleaning will be permitted.” 

The following amendment to Rule 41, j, was adopted: Rule 
and heading to read: 


Unlined Metal Conduits. 


j. “Plain iron or steel pipes of equal thickness and strengths 
specified for lined conduits in Rule 41, b, may be used as con- 
duits provided their interior surfaces are smooth and free from 
burs; pipe to be galvanized, or the interior surfaces coated or 
enameled, to prevent’ oxidization, with some substance which 
will not soften so as to become sticky and prevent wire from 
being withdrawn from the pipe.” 

On motion Rule 8, e, was altered at written suggestion from 
American Institute of Electrical Engineers, to read, ‘“Must not 
be run in series-multiple or multiple-series except on constant 
potential systems, and then only by special permission from in- 
spection department having jurisdiction.” Adjourned. 


TUESDAY, JANUARY 10, 1899. 

Both sessions were given up to discussion of experimental 
records of products from various factories manufacturing insu- 
lated wire. Representatives of the manufacturers were severally 
present during the time devoted to discussion of their products, 
answering the inquiries of the committee as to factory methods, 
original tests, etc. The following manufacturers of rubber coy- 
ered wire and cables were represented: American Electrical 
Works, by Messrs. Remington and Donohue; Bishop Gutta 
Percha Company, by. Mr. H. D. Reed; Eastern Electric Cable 
Co., by Mr. Eustis; Simplex Electric Company, by Messrs. 
Mason and Hixson; Canadian General Electric Company, by Mr. 
Watts; John A. Roeblings Sons’ Company, by Messrs. Newbery 
and Sewell; Washburn & Moen Company, by Messrs. Pietzeker 
and Smith; Crefeld Electrical Works, by Messrs. Lockwood and 
Bibber; New York Insulated Wire Company, by R. E. Gallaher; 
Safety Insulated Wire and Cable Company, by Messrs. Clark & 
Austin; Indiana Rubber and Insulated Wire Company, by 
Messrs. Lucas and. Lowe; W. R. Brixey (Kerite), by Geo. F. 
Porter; Okonite Company, Ltd., by Messrs. Manson and Mc- 
Kinlock; National India Rubber Company, by Mr. Hodgkinson; 
General Electric Company, by W. L. Clark; Standard Under- 
ground Cable Company, by Mr. Connot; Crescent Insulated 
Wire and Cable Company, by Mr. Murray; Phillips Insulated 
Wire Company, by letter; Alfred F. Moore, by letter. 


WEDNESDAY, JANUARY 11, 1899. 

The following representatives of the manufactures of wire act- 
ing with the committee appointed to consider the matter of 
wire coverings and standard specifications for the same were 
present at the opening of the meeting: 

Messrs. Smith, of the Washburn & Moen Co.; Remington, of 
the American Electrical Works; Gallaher, of the New York In- 
sulated Wire Co.; Clark, of the General Electric Co. and Cana- 
dian General Electric Co.; Clark, of the Safety Insulated Wire 
Co.; Manson, of the Okonite Co.; Hodgkinson, of the National 
India Rubber Co.; Reed, of the Bishop Co.; Eustis, of the East- 
ern Electric Cable Co.; Mason, of the Simplex Co.; Connor, of 
the Standard Underground Cable Co.; Bailey, of Roeblings 
Sons’ Co.; Murray, of the Crescent Co., and Lucas, of the Indi- 
ana Rubber and Insulation Co. 

The following specifications for rubber covered wires and 
cables were adopted: 

40, a. Rubber covered copper for such conductors, except as 
hereinafter specified, must be thoroughly tinned and must never 
vary in diameter so as to be more than 2-1000 of an inch less than 
the specified size. 


Insulation. 


(1) Low Potential Systems. 300 volts or less. 
Insulation for use on low potential systems must be of an ap- 
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proved compound and be of a thickness not less than that given 
in the following table for B. & S, gauge sizes. 


From 18 to 16 inclusive 35° 


‘gt 
Remini 8 St ea. 
ce “ih to 2 “es vs 
aS 
KS Ito 0000 oy a, 
ee to 5000700 C.M. or. 
as 1000000.— ‘‘ or. 
larger than 1000000 “‘ 14 


Measurements of insulating wall are to be made at the thinnest 
portion of the dielectric. 

The completed coverings must show an insulation resistance 
of at least 100 megohms per mile during thirty days immersion 
in water at 70 degrees F. 

Each foot of the completed covering must show a dielectric 
strength sufficient to resist throughout five minutes the applica- 
tion of an e. m. f. of 3,000 volts per 1-64 inch thickness of insula- 
tion under the following conditions: ; 

The source of alternating e. m. f. shall be a transformer of at 
least 1 kilowatt capacity. The application of the e. m. f. shall 
first be made at 4,000 volts for five minutes and then the voltage 
increased by steps of not over 3,000 volts, each held for five 
minutes until the rupture of the insulation occurs. The tests 
for dielectric strength shall be made on a sample of wire which 
has been immersed for 72 hours in water, one foot of which is 
submerged in a conducting liquid held in a metal trough, one 
of the transformer terminals being connected to the copper of 
the wire and the other to the metal of the trough. 

(2) High potential systems 300 to 600 volts. 

The requirements shall conform to those for wires for low po- 
tential systems, i. €., O—300 volts. 

(3) High potential systems 600 to 3,000 volts. 

The thickness of the insulating walls must not be less than 
those given in the following table for B. & S. sizes: 

From 14 to I inclusive, 3-32”. 

No. 0, B. & S. to 500,000 C. M., inclusive, 3-32” and a tape and 
a braid or two braids. 

Over 500,000 C. M., inclusive 4-32” and a tape and a braid or 
two braids. f 

The requirements shall conform to those for wires for low po- 
tential systems with the exception that an insulation resistance 
of not less than 300 megohms per mile shall be required. 

(4) Extra high potential systems, 3,000 volts and over. 

Wire for arc light circuits exceeding 3,000 volts potential shall 
have an insulating wall not less than 6-32” in thickness and shall 
withstand a breakdown test of at least 30,000 volts, and have an 
insulation of at least 500.megohms per mile. 

The tests on this wire to be made under the same conditions 
as for low potential wires. 

Note.—The committee on the whole concluded that the some- 
what. complex conditions existing with alternating currents ex- 
ceeding 3,000 volts difference of potential made it inexpedient 
to specify general insulations for this use. 

All of these insulations must be protected by a substantial 
braided ‘covering properly saturated with a preservative com- 
pound and ‘sufficiently strong to withstand all the abrasion likely 
to be met with in practice, and sufficiently elastic to permit all 
wires smaller than No. 7 B. & S. gauge to be bent around a 
cylinder with twice the diameter of the wire without injury to the 
braid. 

40, e. Conduit wire must comply with the following specifica-- 
tions: 

(1) For metal conduits having a lining of insulating material, 
single wires and all duplex, twin and concentric conductors must 
comply with section a of this rule and must have each conductor 
separately braided or taped and a substantial braid covering the 
whole. 

(2) For unlined metal conduits, conductors must conform to 
the specifications given for lined conduits, and in addition have 
a second outer fibrous covering at least 1-32 of an inch in thick- 
ness, and sufficiently tenacious to withstand the abrasion of be- 
ing hauled through the metal conduit. 

The following was adopted by the joint meeting: 

Resolved, All wires and cables designed to meet these specifi- 
cations hereafter placed upon the market must be plainly tagged 
or marked as follows: 

First—The maximum voltage at which the wire is designed to 
be used. 

Second—The words ‘“‘National Electrical Code Standard.” 

Third—Name of the manufacturing company and if desired, 
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trade name of the wire. 

Fourth—Month and year of the manufacture. 

This resolution was passed by individual affirmative votes reg- 
istered by all the manufacturers represented at this time, and the 
whole adopted by the meeting unanimously. 


THURSDAY, JANUARY 122, 1899. 


The following specifications for flexible cords were adopted: 

All flexible cord must be made of stranded copper conductors, 
each strand to be not larger than No. 26 or smaller than No. 30 
B. & S. gauge, and each stranded conductor must be covered by 
an approved insulation and protected from mechanical injury 
by a tough braided outer covering which shall also be slow 
burning. 


A—Cord for Pendant Lamps. 


In this class is to be included all flexible cord which under 
usual conditions hangs freely in air and which is not likely to 
be moved sufficiently to come in contact with surrounding ob- 
jects. 

(a) Each stranded conductor must have a carrying capacity 
equivalent to not less than a No. 18 B. & S. gauge. 

(b) The covering of each stranded conductor must be made up 
as follows. 

(1) A tight close wind of fine cotton. 

(2) The insulation proper: 

(a) This insulation must be solid, at least 1-32 of an inch thick 
and must show an insulation resistance of 50 megohms per mile 
throughout two weeks immersion in water at 70 degrees F. and 
stand the tests prescribed for low tension” wires as far as they 
apply. 

(b) Or must be at least 1-32 of an inch in thickness and com- 
posed of substantial, elastic slow burning materials which will 
suffer no damage at a temperature of 250 degrees Fahr. 

Note.—The latter covering must only be used in permanently 
dry places; the former in other places where cord is allowed, 
such as basements, cellars and locations having moist atmos- 
pheres. 

3. The outer cover of silk or cotton. 

This cover should be so put on and sealed in place that when 
cut it will not fray out. 

All cotton to be used on the cord should be impregnated with 
a flame-proof paint which will not have an injurious effect on the 
insulation. 

B—Cord for Portables. 


In this class is included all cord used on portable lamps, small 
portable motors, etc. 

Flexible cord for portable use must conform to requirements 
2 a for pendant cord and in addition be provided with a reinforc- 
ing cover especially designed to withstand the abrasion it will be 
subject to in the uses to which it is to be put. 


C—Cord for Portable Heating Apparatus, Such as Irons, etc. 


1. A tight, close wind of fine cotton. 

2. Thin layer of rubber about 1-100 inch thick, or Sites cement 
—in material. 

3. Layer of asbestos insulation at least 3-64 inch thick. 

4. Stout braid of cotton. 

5. Outer reinforcing cover. 

This cover to be especially designed to withstand abrasion. 

Note.—This cord is in no sense waterproof, the thin layer of 
rubber being specified in order that it may serve merely as a seal 
to help hold in place the fine cotton and asbestos, and it should 
be so put on as to accomplish this. 

Amendment to Rule 24, t: When from the nature of the case 
it is impossible to place concealed wiring on non-combustible, 
insulating supports of glass or porcelain an approved armored 
cable (single or twin conductors, see Rule 40 f), may be used if 
it is installed without joints between outlets and the cable armor 
properly enters all fittings and is rigidly secured in place; or, if 
the wires are not exposed to moisture they may be fished on 
the loop system if separately encased throughout in approved 
flexible tubing or conduits. Passed. 

Rule 40, f—Armored Cable—The armor of such cables must 
be at least equal in thickness and of equal strength to resist pene- 
tration by nails, etc., as the armor of metal coverings of metal 
conduits (see Rule 41, b.). 

The conductors in same, single wire or twin conductors, must 
have an insulating covering as required by section “a” of Rule 
40, any filler used must be impregnated with a es re- 
pellant, and the whole must have a separate exterior covering 
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of insulating material at least 1-32 of an inch in thickness con- 
forming to the insulation standard given in Rule 40, a, and coy- 
ered with a substantial braid. Passed. 

Rule 16. Heading to read: “Below is a table showing the al- 
lowable carrying capacity of wires and cables of 98 per cent. con- 
ductivity according to the standard adopted by the American In- 
stitute of Electrical Engineers.’ Adopted. 

Rule 24, g. Change “weatherproof” to “‘slow burning weather- 
proof.” Adopted. 


Rule 40, b.—1—Slow-Burning Weatherproof. 


This character of insulation on wires shall consist of two coat- 
ings, the inner one to be fireproof in character, the outer to be 
weatherproof. Wire with this insulation must conform to, or be 
in excess of the measurements given in the following table which 
shows standard thickness of insulating walls for standard wires 


and cables. 


Thickness of wall of Insul. Total outside diameter. 


Size B.& S. Fireproof coat. Weatherproof coat. In mils. In 32ds ap. 
18 .042 .O15 .154 5 
16 .042 .020 175 5% 
14 .042 .020 .188 6 
12 .042 .020 .205 64 
ie) 050 .029 .260 8y% 

8 .050 .029 .286 9 
6 050 .029 320 104 
5 .050 .029 .340 II 
4 .054 .029 .370 12 
3 .054 .029 395 12% 
2 .070 .029 .455 14% 
I 070 .038 505 16 
fo) TIO .048 641 2014 
00 TIO 1057 .699 2214 
000 110 .057 744 24 
0000 .I10 .057 704 2514 


The inner or fireproof coat to be layers of cotton or other 
thread, the outer one of which must be braided. All the inter- 
stices of these layers are to be filled with the fireproofing com- 
pound. This is to be material whose solid constituent is not sus- 
ceptible to moisture, and which will not burn even when ground 
in an oxidizable oil, making a compound which while proof 
against fire and moisture, at the same time has considerable elas- 
ticity, and which when dry will suffer no change at a tempera- 
ture .of 250 degrees F. and which will not burn at even higher: 
temperature. ; 

The weatherproof coat to be a stout braiding thoroughly sat- 
urated with a dense moisture-proof compound thoroughly 
slicked down, applied in such manner as to drive any atmos- 
pheric moisture from the cotton braiding, thereby securing a 
covering to a great degree waterproof and of high insulating 
power. This compound to retain its elasticity at zero F. and not 
to melt at 180 degrees F. 


2.—Slow Burning. 


This wire shall be the same as the “Slowburning Weather- 
proof,” except that the outer braiding shall be impregnated with 
a fireproofing compound similar to that required for the interior 
layers and with the outer surface finished smooth and hard. 

Note.—This “slowburning” wire shall only be used with spe- 
cial permission of the inspection department having jurisdiction. 


3.—Weatherproof Line Wire. 


The insulating covering shall consist of at least three braids 
thoroughly impregnated with a dense moisture repellant which 
will not melt at a temperature lower than 125 degrees F. The 
thickness of insulation shall be not less than 1-16 inch for No. 8 
wire and smaller, and for all others not less than 3-32 inch. The 
outer surface shall be thoroughly slicked down. Adopted sub- 
ject to revision. W. H. Merrill, Jr., chairman; J. C. Forsyth, 
New York Board of Fire Underwriters; Wm. McDevitt, Phila- 
delphia Fire Underwriters; A. M. Schoen, Southeastern Tariff 
Association; J. E. Cole, Wire Department, Boston; Edward B. 
Ellicott, City Electrician, Chicago; E. V. French, Factory Mu- 
tual Fire Insurance Companies; Franklin H. Wentworth, Benja- 
min, H. Glover, Secretaries. 


MR. C. J. GLIDDEN states that the new interest in the 
Michigan Telephone Co. will spend a large amount on new 
work. Detroit alone is to have five new exchanges, each cost- 
ing about $50,000, exclusive of the real estate, and using the 
common battery system. 


178 


Automobiles and the N. Y. Electrical Society. 


Mr. G. H. Guy, secretary of the New York Electrical So- 
ciety, has arranged another of its famous “visiting” meetings, ior 
Tuesday evening, Feb. 14. This time, a trip will be made to the 
plant:and headquarters of the Electric Vehicle Company, where 
that novel and intensely interesting branch of electrical work 
will be shown in full operation. Mr. G. H. Condict, the elec- 
trical engineer, will explain features of the modus operandi, and 
all departments will be thrown open. A collation will be served 
and members will be at liberty to bring ladies. The opportunity 
thus presented to study a new art is one of rare attractiveness. 


Meeting of Independent Telephone Interests in 
Indiana. 


The Indiana Telephone Association, made up of independent 
companies throughout the State, held its annual meeting at In- 
dianapolis on Jan. 18. There were more than fifty companies 
represented. The business before the meeting was of a routine 
nature, but there was general discussion as to the outlook of the 
independent organizations in Indiana. Many of the members 
said their companies are growing in strength, and that they are 
widening the use of the telephone to a remarkable degree by giv- 
ing cheap, efficient service. 

Two of the independent exchanges, one at Noblesville and 
the other at Newcastle, have been bought in by the Central 
Union Co., but members of the association say they do not ex- 
pect any other desertions from their ranks. The members ex- 
press confidence in the movement to establish an independent 
telephone system in Indianapolis, which will in time be con- 
-nected with all the independent exchanges in the State. It was 
said that material has already been purchased with which to con- 
nect all the county seats within fifty miles with the Indianapolis 
system. 

The following officers were elected: President, E. H. Andress, 
of Lafayette; vice-president, A. A. Reynolds, of Crawfordsville; 
secretary and treasurer, H. B. Gates, of Indianapolis. In addi- 
tion to these officers the following others were named, all to 
compose the Executive Committee: G. W. Beers, of Ft. Wayne; 
John McGregor, of Madison; A. F. Ramsey, of Crawfordsville; 
Hugh Dougherty, of Bluffton. 


Dr. A. E. Kennelly Before McGill University On 
Ocean Telegraphs. 


R. A. E. KENNELLY, president of. the American Insti- 
tute of Electrical Engineers, appeared last week by invi- 
tation before McGill University, Montreal, and delivered four 
lectures on the subject of submarine cable telegraphy, The 
lectures were very interesting, and were fully attended not only 
by the students, but by electrical people and others. We give 
below a very brief abstract of the lectures: 

The history of submarine cable telegraphy is replete with in- 
terest, ‘not only to the student of electromagnetics, but also to 
the student of sociology. Its annals indicate the immense 
amount of labor which has had to be expended by a large num- 
ber of men in the best years of their lives’ work, in developing 
conjointly the knowledge and experience which now enables us 
to set geographical time and space at defiance. Practically all of 
this work has been accomplished during the last half of the 
century which is now about to close. The first submarine 
cable stretched timidly across the Straits of Dover about the 
year 1850, consisting of but a single copper wire, insulated with 
gutta percha. It had no mechanical protection of any kind. 
Although the cable lasted but a few hours, being destroyed either 
by the violence of the elements or the hook of an unkind fish- 
erman, it demonstrated its electrical capabilities, and paved the 
way for greater sticcesses in the years to come. 

It was not long before shallow water cables spread themselves 
around the shores of the Mediterranean, and in 1859 the first 
cable bridged the depths of the Atlantic. This was, indeed, a 
triumph of electrical engineering at that time, but the triumph 
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was short lived, since the cable died a natural death in a few 
weeks’ time. It was replaced, however, by a far better cable, in 
1866, the experience of the earlier trial having come to fruition, 
and since that time Europe and America have never been be- 
yond speaking distance. 

At the present time there are some 150,000 miles of cable 
laid throughout the world, and a fleet of more than thirty tele- 
graph ships is employed to minister to their needs. Although 
this length of cable would be sufficient to girdle the world some 
six times, yet the actual girdle is incomplete at present, at the 
Pacific Ocean, but it is now confidently expected that ere long 
this gap will be completed by a cable from the, western coast 
of America to China or Japan. The amount of the capital which 
has been expended in the enterprise of cable laying will be evi- 
dent from the fact that cable costs, roughly, about one thou- 
sand dollars per mile. 

Enormous improvements have taken place in the speed of sig- 
naling or telegraphing through cables, since the ocean was first 
spanned, a great great deal in this direction being due to the 
inventive skill of Lord Kelvin. The mirror galvanometer in- 
strument, which is so valuable an adjunct in the electrical labora- 
tory, has been yet more valuable to the electrical fraternity in 
the operating room, as a commercial signaling instrument, while 
the siphon recorder of later date has caught the fitful flicker- 
ings of the beams of light, and has left their record traced upon 
a moving band of paper. ie Se: 

There is no difficulty in laying a cable anywhere, but there is 
a considerable difficulty in laying a cable in such a manner as to 
minimize the risk of its fracture after being laid. It is a mat- 
ter of experience that wherever a cable rests upon a rock it will 
break, and its rupture is only a question of attrition and time. 
Those who build upon rock, so far as cables are concerned, build 
to their destruction, while only those who build upon sand can 
expect dividends. The course on which a cable is to be laid 
should be thoroughly investigated beforehand by a ship, which 
makes a zig-zag path over the course, and sounds at frequent 
intervals, so as to insure the provision of a smooth and soft 
bed, on which the cable shall be laid to rest, otherwise its slum- 
bers will be interrupted by the rude shocks of rupture. 


The size of a cable, and therefore to some extent its cost per — 


mile varies with the depth of water and the nature of the bottom. 
In deep water a cable is made slender and light, in shallow water 
it is made of relatively great weight and diameter, with large 
protecting steel wires to resist attrition. 

The speed of signaling does not become any serious conidera- 
tion until a cable is several hundreds of miles in length. In 
other words, rapid speed of hand signaling can be obtained -over 
almost any kind of practical: submarine cable up to a length of 
several hundred miles, but after a length of, say, five hundred 
miles has been passed, it is necessary to employ delicate appara- 
tus. With long cables it is necessary to employ a comparatively 
large size of copper wire or strand conductor and insulating gut-— 
ta percha envelope. 6 

There is scarcely any series of engineering operations which 
has a greater fascinaticn or poss2ss:s more romantic interest than 
submarine telegraphy, in the picking up or repairing of. cables. 
It is governed largely by time and tide and weather, and its for- 
tunes are determined by a great variety of circumstances. 
Nevertheless cables have been successfully repaired in the deepest 
water, to which they have yet been committed. The expense of 
repairs in deep water, say in two miles of water, is naturally 
much greater, as a rule, than the expense of repairs effected in 
shallow water, while in some cases very shallow water. repairs 
may be effected in a small boat or. sailing yacht, at an expense 
that is relatively trivial. ; 


University of Minnesota. 


On Jan. 26 Mr. Truman Hibbard, general manager of the 
Willow River Electric Light and Power Company of Hudson, 
Wisconsin, lectured at the University upon hydro-electric 
power plants, discussing certain features of, three-phase and 
monocyclic systems for transmission and distribution purposes. 
Mr. Hibbard gave an interesting account of the power plants 
under his charge, showing the great flexibility of electrical ap- 
paratus. In two cases the power plant is reinforced by 600 
volt direct current motors driven by generators at other water 
falls not far distant, in one case the-distant wheel and generator 
being controlled from the principal station. A novel arrangement 
of secondaries was described, showing how a monocyclic gen- 


February 9, 1899. ] 


erator may be used in emergency to supply three-phase circuits 
from the regular transformers. 

The electrical engineering museum at the University has re- 
cently been enriched by a number of pieces of station auxiliary 
apparatus secured from the Minneapolis General Electric Com- 
pany, showing various steps in the development of lightning ar- 
resters and switchboard apparatus. A Heisler two-phase alter- 
nator recently secured from the Mankato Electric Light and Gas 
Company is being modified for experimental use, a system of 
switches being arranged to permit the easy and rapid changing 
from 1,000 volts to 100 volts at will, also enabling the use of 
both pressures at the same time. 


nm 


Classified Digest of U. S. Electrical Patents 
Issued Jan. 24, 18098. 


Alarms and Signals :— 


ELECTRICAL SELECTIVE APPARATUS. John S. Thompson, of 
Chicago, Ill. No. 618,144. Filed Oct. 10,1898. Adapted to the opera- 
tion from a removed point of any desired one of a series of devices, 
such as typewriter keys, signals, and the like. 

ELECTRICAL SIGNAL SYSTEM. John P. Buchanan, of Boston, 
Mass., assignor to the Union Switch & Signal Co., of Swissvale, Pa., 
No. 618,328. Filed June 10, 1898. Obviates the use of line wires 
by employing the track rails. 


Batteries Secondary :— 


SECONDARY BATTERY AND ELECTRIC LAMP. Walter A. 
Crowdus, of Chicago, Ill., No. 618,057. Filed Nov. 22, 1897. <A 
“lead” type battery for use in connection with vehicle lamps. 

SECONDARY BATTERY. Henri Dolter, of Lyons, France, No. 618,- 
247. Filed April 23, 1898. Constituted by the juxtaposition of 
flanged walls of insulating material supporting the electrodes, ar- 
ranged symmetrically on their surfaces, of which when the battery 
is put together the electrodes on the one wall occupy spaces between 
those on the other wall, 


Dynamos and Motors :— 


BEARING FOR ARMATURE SHAFTS OF ELECTRIC MOTORS. 
Herbert L. Parker and Charles R. Meston, of St. Louis, Mo., assign- 
ors to the Emerson Electric Manufacturing Company, of same place, 
No. 618,131.. Filed July 9, 1898. Comprises a suitable frame for sup- 
porting an annular laminated field magnet core, a shaft fixed in the 
frame, a sleeve mounted on shaft, and a laminated armature core 
mounted on sleeve. 


Miscellaneous :— 


ELECTRICAL HAMMERING MACHINE. Thomas C. Robinson, Bos- 
ton, Mass., reissue No. 11,710. Filed Nov. 22, 1897. A portable 
magazine tack driving machine. Details of construction. 


Railways and Appliances :— 


TRAIN TRACTION SYSTEM. Frank E. Case, of Schenectady, N. Y., 
assignor to the General Electric Company, of New York, No. 618,- 
054. Filed June 22, 1898. A system of train control for electrically, 
propelled vehicles employing a cable extending through the train, 
having connection boards at intervals, with a controlling device 
adapted to register with any one of the connection boards. 

MAGNETIC CLOSER FOR ELECTRIC RAILWAYS. William Milt 
Brown, of Johnstown, Pa., assignor by mesne assignments to the Lo- 
rain Steel Company, of Ohio, No. 618,162. Filed Aug. 27, 1898. De- 
tails of construction. 

CIRCUIT CLOSER FOR ELECTRIC RAILWAYS. George H. Mc- 
Featers, of Johnstown, Pa., assignor by mesne assignments to the Lo- 
rain Steel Company, of Ohio, No. 618,179. Filed Oct. 10, 1898. Com- 
prises a cover having two sides of magnetizable material separated by 
a non-magnetizable centre, a fixed electrode below the centre, and in 
connection therewith a transversely-disposed armature with its ends 
beneath the magnetizable sides of the cover, an electrode carried by 
the centre of the armature, and connections from the armature to the 
source of electric supply. 

TROLLEY STAND. Daniel Moyer, of Allentown, Pa., assignor of one- 
half to Frederick Conlin, of Bethlehem, Pa.. No. 618,281. Filed April 
12, 1898. A pivoted pole-socket provided with a lever, a pivoted arm 
mounted to oscillate independently of the lever, a device carried by 
the lever to engage the arm when the lever is moved in one direction, 
and tension means for retaining the arm in one position. 


Regulation :— 


MOTOR SPEED CONTROLLER. Charles A. Dresser, of Chicago, Ill., 
assignor to G. A. Edward Kohler and Franklin W. Kohler, of same 
place, No. 618,071. Filed July 28, 1898. Means whereby a variable 
rheostat may be operated from a distant point to start and stop the 
motor and vary the speed. 

ELECTRIC MOTOR CONTROL. William Milt Brown, of Johnstown, 
Pa., assignor to the Steel Motor Company, of Ohio, No. 618,163. 
Filed Oct. 7, 1898. A method of accelerating a plurality of motors 
consisting in changing the circuit relations between the motors, and 
during the period at which the motors are in a given circuit relation 
with each other decreasing the field strength and ohmic resistance of 
first one motor and then another motor. 


Switches, Cut Outs, etc:— 


AUTOMATIC SWITCH FOR DISTRIBUTION OF ELECTRICITY. 
John Hopkinson, of London, England, No. 618,175. Filed April 18, 
1895. An automatic switch provided with a two-part movable, rigid 
brush having its two parts independently pivoted to equally distribute 
the contact pressure anne four contact surfaces. 

ELECTRIC SWITCH. William J. Ferguson, of Baltimore, Md., as- 


signor of one-half to William G. H. Stump, of same place, No. 618,- 
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380. Filed Feb. 2, 1898. Combines the terminals of an electric cir- 
cuit and mercury which may be mechanically shifted from one posi- 
tion to another, so that the mercury by contacting with the terminals 
will complete the circuit. 


Telephones :— 


SIGNAL FOR TELEPHONE SWITCHBOARDS. Charles E. Scrib- 
ner, of Chicago, Lll., assignor to the Western Electric Company, of 
same place, No. 618,137. Filed Dec. 8, 1896. Comprises means for 
producing current in the line while the telephone is in use, a relay 
magnet in the line, a local circuit including a supervisory signal, a 
normally open shunt about the signal controiled by the contact points 
of the relay, and a magnet winding of the relay included in the shunt. 
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Healthy Conditions. 


There was a quieting down of speculation in all the markets 
last week, but the results are in every way favorable to healthy 
conditions of trade and commerce, and reports from all quar- 
ters are most encouraging and hopeful. It is well that reactions 
and occasional checks should tone down an exuberance that 
would soon cross the danger line of gambling if let alone. Staples 
are now lower, but steadier, and the export trade resumes its 
vast proportions. In iron and steel the demand is tremendous, 
and the entire output of Lake Superior iron ore is sold one year 
ahead. Wholesale and retail trade reports point to general activ- 
ity. Bank clearings for January were 51 per cent. higher than in 
1898. 

During the past week, 22,142 shares of Western Union ex- 
changed hands, declining from 9634 to 9532.* On sales of 8,730 
shares, General Electric was fairly steady around 111%. New 
York Edison stood at 196, but on 60,953 shares Metropolitan 
Street Railway jumped from 218 to 231. In Boston, American 
Bell Telephone closed 17% points higher, and West End Rail- 
way was firm at 93. 

Metal markets were in an excited state last week. Copper 
New York is actually 17 cents, or 6 cents higher than a year 
ago. Now is the time for aluminum. Heavy steel rail, Eastern 
mill, is $19. In pipe and tube there are large consolidations ex- 
pected, strengthening the market. 
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MR. G. W. HEBARD, vice-president of the Westinghouse 
Electric and Manufacturing Company, is one of the incorporators 
of the new Rubber Goods Manufacturing Company, which has a 
capital of $25,000,000 of 7 per cent. cumulative preferred stock 
and $25,000,000 of common stock. 

MR. HENRY KILLIAN has succeeded Mr. A. K. Bonta, as 
superintendent of the Hudson Electric Light Company, Hobo- 
ken, N. J. 

MR. W. P. COOKE, JR., of the Port Arthur, Ont., Electric 
Street Railway and Light plant, owned by the city, has been 
elected an electric railway and light commissioner for three 
years. 

MR. F. B. COREY, secretary of the Springfield, Mass., Ele- 
vator & Pump Co., has accepted a position as mechanical engi- 
neer with the Stilwell-Bierce & Smith-Vaile Co., of Dayton, O. 

MR. W. S. DIX has resigned from the engineering staff of the 
Royal Electric Co., of Montreal to accept a position with West- 
inghouse, Church, Kerr & Co., of New York. 

MR. W. F. D. CRANE, the well known electrical engineer, 
has joined the forces of the Electric Vehicle Co., of New York 
City, for whom he is carrying out some important work. 

MR. C. T. YERKES said recently to the city council of Chi- 
cago that he did not believe that underground trolleys could 
be worked in that city, owing to its flatness and general physical 
conditions. 

MR. BERTRAM HOPKINSON, son of the late Dr. John 
Hopkinson, has taken up his father’s engineering practice ‘n 
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England, in partnership with his uncle and Mr. Talbot, so that 
the professional firm which has stood so high in public esteem 
will continue under very favorable conditions. 


The ‘ Viaduct” Interior Desk Telephone Set. 
HE Viaduct Manufacturing Co., 
manufacturers of telephone ap- 
As paratus, whose extensive works are 
=| located at the Relay Station, B. & 


O. R. R. between Baltimore and 
Washington, have recently placed 
on the market an interior desk tele- 
phone set, for which many advan- 
tages are claimed. The set, which 
can be installed with either a bat- 
tery or magneto generator, is hand- 
some in appearance, as can be gath- 
ered from the illustration, and is 
equipped with the standard long 
distance transmitter and receiver. 


one to connect the set with a num- 
ber of other circuits, and should 
the switch be left on any one of the 
buttons, any other party will still 
be able to call you up. These and 
other admirable features are more completely explained in the 
company’s catalogue, which will be sent to anyone on applica- 
tion. 
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Samson Screw Drivers. 


HE Sawyer Tool Company, of Fitchburg, Mass., have re- 
cently placed on the market a line of screw drivers, illus- 
trated below, which will be found invaluable for electrical work, 
such as putting up wires, fixtures, etc. Every one has had more 
or less experience with the ordinary driver, and have either mu- 
tilated their fingers, the screw or the object they were working 
on by having it slip at a time when they were applying the most 
pressure. 

The advantages of this tool are as follows: First. It supports 
the blade up to the actual straining point. Second. It supports 
the head of the screw so that it will not wobble. A wood screw 
can be started by rapping the handle with the palm of the hand 


and screwed home without touching the screw after once in posi- 
tion. Third. The blade being parallel it bears as much at the 
bottom of the slot as it does at the outside, thus preventing a 
heavy burr on each side of the slot as is caused by the old fash- 
ioned tapered blade. Fourth. As the blades and shanks of 
drivers run in regular sizes corresponding to the average sizes 
of wood and machine screws, they do not wear and mar the 
screw as it would with the tapered and ill-fitting tools in common 
use. It would be economy for manufacturers to furnish them to 
their employees and save the time lost in repairing the tools. 
Fifth. Ifa blade is broken it can be quickly replaced by a new 
one, Extra blades are furnished with each tool. Prices for this 
handy and practical tool will be furnished on application and in- 
quiries are invited. 
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Applications of the Standard Electric Time 
System. 
— Of all the numerous 
and varied applications 
of the electric current 
there is perhaps none 
for which it is more 
logically adapted than 
the regulation of time 
and the sending of sig- 
nals on account of its 
instantaneous transmis- 
sion of signals absolute- 
ly within automatic or 
human control. It is an 
indisputable fact that 
upon the exactness of 
keeping business ap- 
pointments and the cor- 
rect timing of intervals 
depend the -success of 
oS se See -S business enterprises, rail- 
“STANDARD” ELECTRICALLY road trains, and eyen 
OPERATED CLOCK. experimental researches. 
In fact the electrically operated or controlled clock has become 
sO prominent a feature of everyday life that its study and manu- 
facture has become quite an important branch of electrical en- 
gineering. ag 
One of the foremost firms in this particular line is the 
Standard Electric Time Co., Waterbury, Conn., whose well- 
known system has won a high reputation on account of the satis- 
faction it has given wherever it has been installed. ; 
Simple in its construction and perfect in its working, the cost 
of the system is low, out of all proportion with the convenience 
and time-saving it accomplishes. Aside from the original ex- 
pense, a simple renewal of the battery once a year is all that is 
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HOLYOKE HIGH SCHOOL, EQUIPPED WITH THE STANDARD 
ELECTRIC TIME SYSTEM. 


required. The master clock, or regulator, usually a plain and 
substantial looking timepiece, operates, sets and regulates any 
number of secondary clocks, made after various designs and 
finished in oak, ash, walnut, or other hard wood to match the 
interior finish. Under the head of secondary clocks should be 
mentioned the program clock, automatic in its action and espe- 
cially designed for schools and institutions of learning, where’ 
the changing of classes is greatly facilitated by signals from 
electric bells which are rung by this clock. 

The daily program is arranged by perforations in a paper dial, 
which revolves once each hour, and by contact through the 
perforation impulse is sent to the electric bells exactly on the 
second. Then there are the tower, corridor, mantel clocks, etc., 
all operated by the master clock, assuring exact time. 

The clocks are in appearance most ordinary, lacking only the 
usual key hole. At regular intervals they are wound by the dry 
battery of a special type, concealed in the case of the regulator 
and appearing as one of its parts, which gives to the mainspring 
the advantage of even tension, most essential to the best time- 
keeping results. 

The system by which these secondary. clocks are kept con- 
tinually in operation, resulting at once in uniformity and ac- 
curacy consists simply of a battery guage, indicator clock, alarm 
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bell, cut-out switch and jumping key. At the closing of the 
circuit, on the 60th second of the minute, the battery is thrown 
in circuit with the system and shows its strength at that time. 


‘The indicator clock is for comparing the time on the secondary 


clocks with the master clock. The alarm bell is so arranged 
that it will ring when the battery needs attention, or if one of 
the wires should accidentally become disconnected or broken 
and the circuit opened. The cut-out switch is used for switch- 
ing the secondary clocks on or off the master clock. The jump- 
ing key is for setting all the secondary clocks at one time. 

In Connecticut alone there are not less than 100 systems of 
this kind in daily use, one of the most recent being the installa- 
tion in the Holyoke High School, a large structure illustrated 
herewith. In the principal’s office is the Standard Electric Time 
Co.’s fine self-winding regulator, fitted with their patented single 
circuit system for operating all secondary clocks throughout the 
building, also one of their three-circuit, minute interval program 
clocks for automatic ringing of all bells and gongs throughout 
the building. In each of the class and recitation rooms is a 
secondary clock, with 12-inch dial, in plain but neat cases, 
quartered oak. The assembly hall has a secondary clock, with 
18-inch dial. 

On the outside of the building, just over the entrance, is a 
large secondary clock, connected with this same system. The 
dial of this clock is 30 inches in diameter. Each entrance to 
the building and all the corridors have large gongs which are 
automatically rung from the program clock. 

It required fifty clocks to equip this one building. It will 
readily be seen that with fifty ordinary clocks in such a build- 
ing as this there would necessarily be fifty kinds of time, as no 
two clocks will show absolutely the same time. With this im- 
proved system fifty clocks show precisely the exact minute and 
time of day. 

The company, whose president and superintendent is J. O. 
Lyman, and treasurer and very efficient general manager G. L. 
Riggs, will be pleased to send an illustrated catalogue and price 
list to anyone on application. 


The Morgan Improved Outlet Bushing. 


An investigation of electrical fires from recent reports has 
shown that in house wiring, a majority of the “trouble” has 
occurred at outlets. Usually the wires are brought out through 
ordinary bushings, and with such bushings a flimsy job is 
inevitable. This sort of.a job seldom withstands the onslaughts 
of the lathers, plasterers and other artisans, but is usually found 
with the bushings hanging out or pushed back behind the laths. 

The Morgan Outlet Bushing, ‘illustrated in our advertising 
columns this week, is said to insure a safe and substantial job. 
After the bushing has. once been nailed it cannot be moved from 
its position. 

It is estimated that'a saving of over 28 per cent. on the gross 
cost of each outlet can be effected by using this device at list 
price. The bushings are extra heavy and made of the best 
porcelain. Its dimensions are: Length, 334; inside diameter, 34; 
outside diameter, 34 inches. 

For further information and prices of this and other insulat- 
ing specialties, the inventor, Mr. Jacque L. Morgan, city elec- 
trician of Kansas City, Mo., should be addressed. 


The Moloney Transformer. 


The Moloney Transformer has many new and essential fea- 
tures embodied in its construction that merit the careful consid- 
eration of central station managers. It has been constructed 


_ strictly upon scientific points with a view of combining every 


modern improvement known in the manufacture of transform- 
ers. The manufacturers claim that it covers every desirable fea 
ture of economic distribution, combined with all the other salient 
features necessary to construct a transformer with all that is 
latest and best. 

This transformer has met with unprecedented success where- 
ever it has been used, and the selling agents, the Western Elec- 
trical Supply Company, of St. Louis, Mo., have been kept busy 
in supplying the constantly increasing demands for same. The 


manufacturers of this transformer have, however, recently in- 


creased their plant to such an extent that the Western Electrical 
Supply Company are now placed in an excellent position to give 
prompt shipment and handle all orders to the entire satisfaction 
of their patrons. 
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Western Electric 100 K. W. Direct-Connected 
Generator. 


A base 100-k. w. direct connected generator illustrated herewith 

is a good representation of the excellent line of this type 
of machine manufactured by the Western Electric Company, Chi- 
cago and New York. These machines have won considerable 
favor within recent years, and possess many admirable features. 
The frames for all sizes, from 5 k. w. to 50 k. w., having four 
poles, are of the octagonal type with the yoke cast separately 
from the pole pieces, the pole pieces being made of wrought iron 
forgings bolted to the yoke and projecting radially inward, All 
sizes greater than 50 k. w., having six poles or more, have circu- 
lar yokes with wrought iron pole pieces, as shown in the figure. 
The armatures are of the iron-clad type, having copper bar con- 
ductors imbedded below the surface in insulating tubes and con- 
nected at the ends by spiral end connectors, no band wires being 
used. The insulating tubes are made up of alternate layers of 
press board, oil paper, and mica, making tubes that are puncture 
proof. The end connectors are made from sheet copper stamp- 


ings which are formed into the proper shape and then insulated 
by a heavy braided covering. All connections between bar con- 
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POLAR DYNAMO. 


100 K. W. 


ductors and end connectors are perfect both electrically and me- 
chanically. 

The armature discs are built up on a substantial spider which 
is so arranged as to afford perfect ventilation for the core. Great 
care is taken in the construction of the armatures so that they are 
perfectly balanced electrically and mechanically and will operate 
without vibration. The field coils are machine wound on brass 
spools, making them interchangeable. They are thoroughly ven- 
tilated and are so mounted on pole pieces as to be perfectly in- 
sulated from the pole pieces and dynamo frame. The connection 
boards are mounted on the sides of the dynamo frame, which 
allows the feeders to be run either overhead or underground 
with convenience. They are made of slate and provided with 
connectors having large contact surfaces. 

All brushes are of carbon and are so arranged in their respec- 
tive holders that each one may be removed or adjusted independ- 
ently while the dynamo is in operation, or all may be moved 
simultaneously about the commutator. The brush holders are so 
constructed as to force the brushes in the direction of rotation 
of the armature, thereby doing away with all possibility of chat- 
tering. The brushes are clamped rigidly »y their holders so 
that the current passes through clamped joints only and does not 
depend on any sliding contacts for a conductor. At the same 
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time each brush is perfectly free to move and is given tension on 
the commutator by a phosphor bronze spring. 

Special attention is given to the field coils and armature where 
the accumulation of heat would decrease the efficiency of the 
machine. The heating of armature and fields after ten hours’ 
operation at full load or three hours at 20 per cent. overload, is 
far below that allowed and usually specified by electrical engi- 
neers. The heating of the commutator, although somewhat 
higher than armature and fields, is very low, which is due to the 
large commutator used, and the low current density in the 
brushes. The dynamos are guaranteed to operate for one hour 
with 50 per cent. overload without sparking or injurious heating. 

All material and workmanship is guaranteed to be first-class 
in every respect, all parts being made from gauges which make 
them absolutely interchangeable. The generators are built in 
sizes ranging from 5 to 500 k. w., with 4 to Io poles, a speed of 
from 100 to 650 r. p. m., voltages from 12 to 550, and a weight cf 
from 1,200 to 60,000 Ibs. More complete data can be obtained on 
application from the company’s main or branch offices. 


McCabe Electrically Operated Double-Spindle 
Lathe. 


18 Beh aes we illustrate the patent double-spindle lathe 

with motor directly connected, which has recently been 
placed on the market by J. J. McCabe, 14 Dey street, New York. 
It is entirely new, and claimed to be the most complete tool of 
this kind made. The motor takes the place of the cone on main 
spindle, and the arrangement is compact and neat, while the run- 
ning of the lathe is all that could be desired. 

The lathe is one of the company’s well-known double-spindle 
machines, that combines two lathes in one—one a 26-inch swing, 
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spite of the fact of the condition due to the Spanish-American 
war and other causes, was considerably in excess of any previous 
year since the organization of this company. The sale of this 
material in Europe is particularly satisfactory and the electrical 
compounds and armature and field coil varnish are rapidly at- 
taining the high position in the estimation of electricians there, 
that they have in this country. The branch factory at Hamburg, 
Germany, has been kept busy ever since it opened, at the be- 
ginning of 1898, not only in the manufacture of the materials 
referred to above, but also in the turning out of the P. & B. pre- 
servative and roof paints, P. & B. building, sheathing and insu- 
lating papers and P. & B. ruberoid roofing. The orders for 
the P. & B. insulating tape in both Europe and America have 
been for some months past far in excess of any previous time 
since this company began the manufacture of the goods.” 


Electra Nuernberg Carbons. 


Mr. Hugo Reisinger, the importer of the “Electra” Highest 
Grade Nuernberg Carbons, says that the change now taking 
place in electric arc lighting is strikingly shown by the enorm- 
ous and increasing demand for “Electra” carbons. This is large- 
ly due to the rapid introduction of enclosed long burning are 
lamps, for direct and alternating currents, and series lamps. 
It has become necessary to run the Nuernberg carbon factory 
night and day to keep up with the orders that are sent from 
this country, while at the same time the demand for carbons 
for the constant potential direct and alternating current open 
arc lamps, shows no falling off. The above facts tend to show 
that the enclosed long burning arc lamp is rapidly superseding 
the incandescent lamp for interior use, while it is also driving 
the series high tension open arc lamp from the streets. 

One need not be a prophet to see that the present rate of 


DOUBLE-SPINDLE LATHE—WITH MOTOR DIRECTLY CONNECTED. 


for the common range of work, and the other a powerful triple 
gear 44-inch swing, for heavy work. It is a substantial, care- 
fully designed, and well built tool, with wide range of speeds and 
feeds, adapted for all classes of work, from the smallest up to 
its capacity. 

It is especially adapted for repair shops, where they have a 
limited number of tools and have occasion to do a wide range of 
work. 

A catalogue, illustrating other similar machine tools manufac- 
tured by the company and.containing a long list of users will be 
sent to anyone on application. 


Standard Paint P. & B. Specialties. 


Purchasing Agent Van de Water, of the Standard Paint Co. 
says: ‘With reference to the P. & B. Electrical Compound, it 
continues to be recognized as a standard article and is specified 
and called for by general electric, electric light and traction 
companies not only in this country, but in all parts of the world. 
The business done by us not only in the electrical compound, 
but also in the armature and field coil varnish, during 1808, in 


change is revolutionizing the carbon trade, and that the low 
grade carbon, like the poor old horse, will have to find other 
uses, or give up the fight entirely. Prof. Henry S. Carhart 
some years ago predicted this, by stating that the days of cheap 
and inferior carbons would soon be past. 


Dicke Ball-Bearing Pay-Out Reel. 


Linemen who are accustomed to unwind large coils of wire 


from the old style pay-out reels will appreciate the advantage of 
the Dicke ball-bearing pay-out reel. In this reel, that part upon 
which the wire is placed revolves upon ball bearings and practi- 
cally removes the friction of the moving parts. On top of a 
truncated cone, are a number of small balls upon which the reel 
revolves. Both the balls and bearings are made of the best tem- 
pered steel and will stand long and continued use. In practical 
work, whether the load be heavy or light, there is no increase 
necessary in the effort to operate the reel; the friction being in- 
appreciable. The reel running easily on its bearings communicates 
no racking strain to the frame work which supports it, and con- 
sequently, in addition to the economy in labor, there is also the 
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increased durability of the reel. The wooden. parts of the reel 
are of the best white oak, are strongly mortised, ironed and 
bolted. The reel is placed on the market by the Western Elec- 
tric Company, of New York and Chicago, who will furnish 
prices on application. 


The Matchless Electric Lighter. 


“| Poa has long been a demand for a practical electric 
lighter, which could be used on both electric light and 
battery circuits. 

The “Matchless Electric Lighter,” sold by Stanley & Patter- 
son, Frankfort street, New York, made of the finest white china 
throughout, embodies these two essential points as well as effi- 
ciency, durability and economy. The cost of maintenance is 
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FIG. 1—DIAGRAM OF LIGHTER CIRCUIT CONNECTIONS. 


about one cent per month. On electric light circuits it requires 
no attention from one year to another, save moistening the as- 
bestos packing in the torch, necessary usually about twice a 
month with ordinary usage. An attachment plug and cord is fur- 
nished with styles A and B; which can be inserted in any lamp 


FIG. 


2.—PORTABLE LIGHTER. 


socket or the device may be attached to the wiring direct as may 

be most convenient. The lighter is at once available for use. 
The lighter in the style wall bracket form shown in Fig. 3 is 

especially adapted for use in smoking rooms, hotels, cigar stores, 
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and in all places where cleanliness and freedom from danger 
from discarded matches is desired. Its adaptability to marine 
work is clearly demonstrated by the satisfaction which an in- 
stallation of lighters on Mr. Howard Gould’s steam yacht 


[ELECTRIC ) 
LIGHTER. | 
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FIG. 3.—STANDARD OR WALL LIGHTER. 


Niagara has given. Thirty-eight of the lighters were placed 
on one circuit on this yacht and have never given a moment’s 
trouble. 

The Matchless Electric Lighter is available where there is 
no electric light current, by merely connecting two cells 
of dry battery, and an ordinary gas lighting spark coil. 
The coil never wears out. The battery requires renewal, say 
perhaps once a year, and often less, according to the use of 
lighter. A hundred or more lighters may be connected to the 
same set of batteries, or to the same circuit, and wherever a 
residence is equipped with electric gas lighting, the lighter can 
be connected directly to the wiring already installed, and will 
call for no more attention than would an additional burner on a 
chandelier. 

The endorsement of the board of fire underwriters and the 
fire department makes its use doubly advantageous wherever 
insurance is carried. 

In ordering it should be stated whether it is for use on elec- 
tric light circuits, whether to be used in connection with Edison, 
T. H. or Westinghouse sockets. It can be used on any voltage 
current, alternating or direct up to 240 volts or on battery cir- 


cuits. 


New Addition to the Crane Co.’s Factory. 


Mr. J. B. Barryman, manager of the engineering department 
of the Crane Co., Chicago, reports that his company has made 
plans for the erection of a large new additional plant to their 
present one on the south side of Chicago at the junction of 
Judd and Canal streets. The new plant will occupy a space of 
228 by 04 feet, and be six stories in height. The cost of the 
new plant is estimated at about $500,000. It will be equipped 
with the most improved modern machinery, and will also con- 
tain a complete electrical equipment for power and lighting. It 
is stated that the Crane Co. have equipped a great many rail- 
way and lighting power plants during 1898 with piping and 
valves. The prospects for business in 1899 are even better. 


184 


General Electric Large Direct Current Stationary 
Motors, C. E. Type. 


[ae meet a demand for larger direct current stationary motors 
as compact and efficient as motors of the type C. A., which 
range from % h. p. to 2h. p., the General Electric Company has 
perfected a line of motors known as the type C. E. motors, as well 
as the latest ideas in motor construction, Designed by experi- 
enced engineers and built by skilful workmen, using the best ma- 
terial, they are constructed to withstand the severe usage which 
motors are apt to receive. Moreover, the design is such that it 
may readily be modified to meet special requirements. The motor 
frame which is also the magnet yoke, is of soft steel of high per- 
meability. It is cast in the form of a hollow cylinder with a pro- 
jecting foot on the outside and seats for the pole pieces on the in- 
side. The short magnetic circuit which this arrangement gives 
and the use of the best material contributes to make the new 
motor efficient in all its capacities. To obviate eddy current losses 
the pole pieces are built up of iron laminations, and are secured 
to the yoke by through bolts with nuts on the outside. The 
field coils are held in place by the extended lips of the pole pieces 
and as the face of the pole pieces covers a large surface of the 
armature, without increasing the size of the field coils the effi- 
ciency of the motor is materially augmented. * 

The armature is built up of iron laminations assembled direct- 
ly on the shaft. To prevent eddy currents, each sheet is japanned 
on both sides, and good ventilation to core and winding is pro- 
vided by air ducts. The laminations are clamped solidly be- 
tween two cast-iron spiders, extended at each end as flanges to 
support the coils. The armature coils of copper wire, form 
wound, insulated and tested, are placed in the core slots, the 
ends of the coils lying along the flanges. This arrangement con- 
stitutes the “cylindrical” armature winding. As it provides a 
large ventilating surface for the conductors and reduces the 
length of wire necessary with consequent decreased resistance, it 
conduces to cool running and high efficiency as well as to ease 
of removal and replacement of any coil. The insulation em- 
ployed is that used with all G. E. railway motors, and is tough, 


FIG. 1—G. E. TYPE C. E. MOTOR. 


impervious to moisture, and practically indestructible. The coils 
are securely held in a rigid position and injury to the insulation 
from sliding or vibration is impossible. 

The commutator and brush holders are of the types used with 
G. E. railway motors. The segments are of hard drawn copper 
insulated by mica, which between the segments wears evenly 
with the copper. The armature leads are soldered into slots in 
the segments and being short are not liable to become displaced 
and, abrading the insulation, cause a short circuit. The brush 
holders are of cast brass arranged for radial carbon brushes, 
which slide in finished ways and are pressea against the com- 
mutator by independent pressure fingers giving uniform pressure 
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throughout the life of the brush. There is no sparking, and j 
change from no load to full load requires no shifting of the | 
brushes. The.only wear on the commutator is that of friction — 
and the use of carbon brushes renders this negligible. 

The bearings are supported by cast-iron end shields. This 
method of support is lighter, but not less rigid, than pillow 
blocks, and while affording protection to the working parts, 
does not lessen the compactness of the motor. Furthermore, 


FIG. 2.—C. E. MOTOR.—WALL SUSPENSION. 


the motor being symmetrical, a simple quarter or half turn of — 
the end shields allows it to be fastened to a wall or be suspended 
from the ceiling. The end shields have hand holes which provide 
ventilation and give easy access to the working parts. In motors. 
intended for use in dusty places these hand holes may be covered. — 
by wire screens which offer little resistance to the air, and for 
continuous service are superior to solid covers. The bearings. 
have ample surface to ensure cool running and are automatically 
lubricated. The linings are of gun metal in one piece, and rest 
on the bearings throughout their entire length, being kept from: 
turning by dowel screws extending through the bearing castings. — 
The small number of machined surfaces brought together elimi- 
nates trouble in lining up the motor, and renders the spherically — 
seated bearing unnecessary. : 
In the motors under consideration the four pole construction: 
has been adopted for all sizes down to and including the 3 h. p. 
slow speed motor. By the adoption of this construction, the 
use of a_ steel magnet yoke and the use of 
end shields to support the bearings, an economy of ma- 
terial is effected which permits, without sacrifice of strength or — 
stability, of the construction of motors much lighter for a given 
output than machines running at even higher speeds. The mag- — 
netic material is economically arranged, the machines are light 
and compact, the centre of gravity is low and the floor space 
occupied small. ' 
The C. E. motors are built in capacities of from 2 h. p. to 10 
h. p., in slow speeds, and from 3 h. p. to 15 h. p. in moderate 
speeds. They are conservatively rated, and will run under full 
load at an unusually low temperature. The standard type will 
deliver the rated output continuously without rising in tempera- 
ture above 40° C. above the surrounding air. With the wire 
screens over the hand holes this will be slightly exceeded. The- 
motors will carry a temporary overload of 40 per cent. without. 
injurious heating. Following its usual practice the General Elec- — 
tric Company makes all parts of these motors to gauge, and~ 
duplicate parts can thus be obtained without delay. 


Electroplating the Hulls of Vessels. 


In an article on the above subject in last week’s issue the 
statement regarding the report of Naval Constructors Bowles 
and Rock, U. S. N., was not correct, having been based on un-— 
confirmed reports in correspondence from Washington. 


India Wants Auto-Mobiles. 


The American Electrical Vehicle Company of Chicago has, 
it is stated, closed a contract to supply pleasure vehicles for sey- 
eral Bombay Princesses. The orders aggregated $26,000, and_ 
the vehicles will be shipped during the early summer. ) 
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Zimdars & Hunt Removable Fuse Holder. 
VW E illustrate herewith a 
little device in the 
shape of a removable fuse 
holder, which, on account of 
its many excellent features, is 
coming into favor with en- 
gineers, architects and con- 
tractors. This article, as its 
name implies, is a fuse holder 
which can be removed at 
pleasure from the circuit. In 
fact, in connection with suit- 
able clips, it constitutes a 
switch in which the fuse connections are made on the movable 
part. -As will be seen from the illustration, the fuse is attached 
directly to the switch blades, and thus does away with the 
necessity of having separate fuse connections provided on the 
clip blocks. The two blades at one end are provided with pins 
which fit into appropriate slots in the clips, and when so ar- 
ranged the fuse holder can be operated in the same manner as 
an ordinary knife switch. When the fuse melts from any cause, 
the fuse holder can be lifted out and taken away to be re-fused 
at any convenient place. Or, as the fuse holders are inter- 
changeable, a previously fused holder can be substituted. Guards 
are located over the fuse, and prevent the fused metal from 
reaching the hand, should the fuse blow while the holder is be- 
ing inserted on a bad circuit. These guards also prevent the 
fused metal from dropping on other fuses and blowing them, 
as sometimes happens in panel board work where a precau- 
tion of this kind is not taken. While this fuse holder is primarily 
intended for tse on panel boards, it can also be used for any 
other purpose that a knife switch is ordinarily used for. 
Further information and prices will be furnished by the man- 
ufacturers, Zimdars & Hunt, 127 Fifth avenue, New York, or 
their agents. 


Fort Wayne Elec. Corp. Affairs. 


A special despatch from Fort Wayne, of Feb. 1, says: P. A. 
Randall, representing unsecured creditors of the Fort Wayne 
Electric Corporation, will bring suit to-morrow to have the 
$250,000 mortgage given to the General Electric Company set 
aside. The creditors claim that the late R. T. McDonald exe- 
cuted this mortgage to the General Electric concern to secure a 
personal obligation, and that he had no right to make the cor- 
poration responsible for his personal obligations. Sinée the 
mortgage was executed there have been two reorganizations of 
the corporation, and the legal tangle is exceedingly complicated. 
Another despatch says: A new company is forming among Fort 
Wayne capitalists to purchase the plant of the Fort Wayne elec- 
tric corporation, against which bankruptcy proceedings are pend- 
ing. Two hundred and fifty thousand dollars have been sub- 
scribed, and more money is in sight. 


A Trolley Line for Egypt. 


Negotiations have just been closed by the Westinghouse Elec- 
tric and Manufacturing Company for the equipment of fourteen 
cars of the ordinary trolley type for use in the City of Cairo, 
Egypt. It is proposed to build another line to the Pyramids 
as soon as the natives become accustomed to the operation of 
the cars, and, later, to connect Alexandria and Cairo by trolley. 


AMERICAN ELECTRIC VEHICLE CO., Chicago, have 
recently received several very large orders for delivery wagons 
and carriages. Their new factory on Wabash avenue is being 
equipped throughout with modern machinery and appliances, 
making it thoroughly up to date in every respect. 

J 


THE TECHNICAL AGENCY has recently opened a suite 
of offices at 1361 Monadnock Block, Chicago, under the per- 
sonal direction of Mr. J. Ellison Miller; the object of the agency 
is the supply of technical men, such as engineers, draughtsmen, 
chemists, etc., to firms requiring such service. 


COLVILLE, WASH. Mr. W. D. Allen contemplates putting 
in an electric light an¢ power plant, and wishes to receive prices 
and data. 
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THE AMERICAN ELECTRIC VEHICLE COMPANY, 
1545 Michigan avenue, Chicago, Ill., claim to have the key to 
the automobile sitvation, in their improved battery for that class 
of work. Its lightness end durability are striking features. 

THE STANDARD ELECTRIC TIME COMPANY, Water- 
bury, Conn., advertise complete electric clock systems for fac- 
tories, colleges, mines, railways, etc. 

THE ELECTRIC APPLIANCE COMPANY, 92-94 West 
Van Buren street, Chicago, show what their new home looks 
like in a cut in their ‘‘ad” this week. 

J. JONES & SON, 62 Cortlandt street, New York, call atten- 
tion to their desk portables and their full line of electrical sup- 
plies. 

ECONOMY AND UTILITY may be attained, say the Wheel- 
er Reflector Company, of Boston, by the use of the Wheeler re- 
flectors for all conditions of service with any kind of light. 

THE DEARBORN DRUG AND CHEMICAL COM- 
PANY, Chicago, say that boilers may be kept from leaking by 


- the use of their compounds for proper cleaning. 


THE EUREKA ELECTRIC COMPANY, 157-159 South Ca- 
nal street, Chicago, Ill., advertise telephone switchboards. 


SEW ENGL . 


IEW ERGLANDNMOTES 


PPL I ss 


MR. HENRY J. CONANT. This This is a familiar name that has 
long been associated with Westinghouse, Church, Kerr & Co., 
as that of the manager of their Boston office. It is a principle of 
this concern to promote their deserving men rather than employ 
outside talent. In this connection we note with pleasure that the 
duties of Mr. Conant will be largely increased, and although he 
will continue to reside at Boston, his work will be of a broader 
nature than heretofore, dealing with the more general affairs of 
the concern. Mr. Conant had complete charge of both the man- 
agement and the engineering of the new Boston Terminal in- 
stallation, involving a very considerable amount of general en- 
gineering. He graduated with the class of 1887 from the Massa- 
chusetts Institute of Technology. His experience with Westing- 
house, Church, Kerr & Co., which dates back several years, 
makes him particularly well fitted for his present position of im- 
portance. 

THE LAUNDRY ROOM at the Beaufort Insane Asylum, 
city of Quebec, has in connection with the lighting plant an 
equipment of sixteen 8-pound domestic irons from the American 
Electrical Heating Corporation. They are said to double the 
capacity for work. The generating plant is water power. 

SWINNERTON & SNIFFEN MFG. CO., of Bridgeport, 
Conn., has been formed, with an authorized eapital stock of $10,- 
500 full paid, to make electrical specialties. The incorporators 
are T. C. Swinnerton, C. O. Sniffen and M. T. Sniffen. 
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MR. Ww. W. CHURCHILL. Chief among the appointments 
made by Westinghouse, Church, Kerr & Co., as a result of the 
large increase in their business, is the promotion of Mr. Churchill 
to the position of Mechanical Engineer. He was graduated 
from Cornell University with the class of ’89, but remained an- 
other year at that institution as Sibley Fellow in Mechanical En- 
gineering. He associated himself with Westinghouse, Church, 
Kerr & Co., about nine years ago, during which time they have 
handled some of the most important engineering contracts in 
this country. Mr. Churchill has been closely identified with the 
engineering work involved in such contracts as the Boston Ter- 
minal and the Third avenue power plants, in connection with 
which he proved himself a most capable man. 

THIRD AVENUE ROAD, N. Y., promises to have its un- 
derground trolley system running by April 1. The work is de- 
layed only by the winter weather. 

WILLIAM E. QUIMBY, 86 Liberty street, New York City, 
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manufacturer of the Quimby screw pumps, has received an order 
for two of his No. 10 pumps, each to have a capacity of from 
800 to 1,000 gallons per minute, with direct-connected electric 
motors of sufficient power to pump against 150 pounds to the 
square inch. These pumps are purchased by the Chicago City 
Railway Company, and are to supply water for the largest elec- 
tric fountain in the world, to be erected in a park in the southern 
part of the city. 


ELECTRICAL INSTRUMENT CO., of New York City, 


has been formed by C. D. Cooke, T. E. Taylor and G. M. Mac- 
William, with a capital stock of $20,000. 

RUSSELL TOMLINSON ELEC. CO., of Ansonia, New 
York City, etc., have received a large order for telephone sup- 
plies from Cuba, and another large order from Mexico. 

INDIAN HEAD. The proving grounds are to be equipped 
by the Government with a complete Westinghouse plant for 
light and power and traction. The order includes generators, 


engines, Tesla induction motors, etc., of about 300 h. p. capacity 
and three Westinghouse electric locomotives. 


WILSON, KAN. A new telephone system is being put in at 
Wilson, Kan., by W. D. Jellison, using the National Automatic 
Telephone Company’s instruments; also one at Great Bend, 
Kan., Grimes Bros., proprietors, Kinsley, Kan., will have a 
new telephone system, and have contracted for the National Au- 
tomatic Telephone Company’s telephones and switchboards. G. 
W. Watson is the leading man in the enterprise. 

MR. H. K. GILMAN, president Western Electrical Supply 
Co., St. Louis, called at the office of The Electrical Engineer 
this week. Mr. Gilman was on a flying business trip. 

MR. SIP#, of Sipe & Sigler, manufacturers of the Willard 
storage battery, was noticed in Chicago this week. 

THE CUTLER-HAMMER CO., Chicago, have under pre- 
paration a handsome new catalogue of rheostats which will be 
ready for distribution in a few weeks. 

THE McINTOSH BATTERY AND OPTICAL CO., Chi- 
cago, report a large demand for their direct reading voltmeters 
and ampere meters. It is said that these instruments have met 
with instant success since they have been placed on the market. 

MR. GEO. P. REX, formerly manager Chicago office, now 
acting secretary of the Columbia Incandescent Lamp Co., has 
gone to St. Louis to reside permanently. Mr. Rex’ removal to 
St. Louis is regretted by his Chicago friends, as it was supposed 
that he was a fixture in the Monadnock Block. 

THE ELECTRIC APPLIANCE CO) are very proud of their 
new building at 92 and 94 West Van Buren street. They claim 
that their new location gives them the largest electrical 
supply house in the country, with unequalled facilities for doing 
business and carrying very large quantities of material. The 
building is about 50 x go feet, five floors and basement, with 
light on three sides, and is certainly an ideal building for any 
line of business. It should be visited and inspected to be ap- 
preciated. 

THE MOON MFG. CO., of Chicago, have recently placed 
on the market a new enclosed arc lamp, which is said to contain 
several novel and valuable features. They are issuing an at- 
tractive pamphlet on the subject. 

NORTH ELECTRIC CO., to manufacture telephones, etc., 
has been formed at Cleveland, O., with an initial capital of 
$500. The incorporators were: C. H. North, G. C. Steele, D. 
B. Wick, R. N. Wilbur and M. B. Johnson. 

THE UNITED STATES CARBON CO., of Cleveland, O., 
have got their magnificent new plant into excellent running 
order and are already crowded with business, though they have 
been in active operation but a few months. They manufacture 
electric light carbons for both open and enclosed arc lamps, and 
use machinery totally different from that used in any other 
carbon factory. As the factory was only built during the past 
year, it has been equipped with the most modern machinery 
capable of producing the most exact work and of the best qual- 
ity, and they have also installed some of the largest machinery 
ever used for carbon manufacture, capable of making the largest 
carbons ever produced for electro-metallurgical and electrolytic 
purposes. Mr, C. L. Saunders, who is the general manager of 
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the company, was for five years superintendent and mechanical 
engineer for the National Carbon Co., of Cleveland, and has 
therefore had excellent experience in carbon manufacture, and 
under his vigorous management the company have secured 
such an influx of business that they are already doubling upon 
their machinery and capacity. The company are entirely un- 
allied with any other carbon factory and are meeting with great 
success on account of the excellence of their products and 
prompt attention to business. 2 

A CHICAGO DINNER.—A delightful electrical dinner was 
given by James M. Knox, and Eugene H. M. Loughrey, elec- 
trical engineers, to their electrical friends. The dinner was served 
in a novel manner, and in novel receptacles. Salt cellars were 
Edison wall sockets, pepper in telephone receivers, butter dishes 
were ceiling rosettes, and punch was served in an arc light globe. 
Among the guests were Chas. Burlingham, of McDermid Manu- 
facturing Company; Mr. C. D. Wilkinson, of the Western Elec- 
tric Company; Frank E. Colbert, N. C. Harrison, of Williams- 
port, Pa., and W. J. MacConnell, of The Electrical Engineer. The 
evening was pleasantly passed by toasts and story telling and 
it was in the small hours of the morning when the guests said 
good-by to their ingenious hosts. 
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THE “CLARK” WIRE. 


FOR All sizes of 
SWITCHBOARD, Stranded and Flex- 
ible Wire and 
ay oN Cables with 


and MOTOR USE. 


Clark’s Insulation. 


Inspector Bos.on Fire Underwriters’ Union says: 
“‘A thoroughly reliable and desirable wire in every respect.’’ 
The Clark wire has been before the public and in use for the past ten years, and has met with 


universal favor. We guarantee our insulation wherever used. Aerial, Underground or Submarine, 
and our net prices are as low, if not lower than ary other first-class insulated wire. We shall be 
pleased to mail Catalogues, with terms and discounts for quantities. 


EASTERN ELECTRIC CABLE COMPANY, 


HENRY A. CLARK, Treas. and Gen’) Manager. o i 
HERBERT H. EUSTIS, Pres. and Bisitrician. SAP ES: Hampehire Street, 


BOsSTON, MASS. 
FIBRE G1GH GRADE RUB- 
PAPER BER COVERED AND 
BUBBER WiATHERPROOF 5 


Conduits and Accessories, For Telephone, Telegraph, Electric Light and Power. 


STANDARD UNDERGROUND CABLE COMPANY, 


Pittsburg: Westinghouse Bldg. Philadelphia: 1225 Betz Bldg. 
New York: 18 Cortlandt St. Chicago ; 542 The Rookery. 
St. Louis: 507 Security Bldg. 


DIRECT CONNECTED CHURCH ORGAN BLOWE 


Write for Circular No. Zoot 


THE EMERSON ELECTRIC MFC. CO., ST. LOUIS, MO. 


WM. A. ROSENBAUM. 


Electrical Expert 
Patent Solicitor. 


ROOM 177, NEW YORK CITY. 


TIMES BUILDING, ELECTRIC HEATERS. 


IMPROVED CONSTRUCTION. SIMPLE AND COMPACT, 

HIGHEST EFFICIENCY. GREATEST ECONOMY. 
WRITE FOR PARTICULARS, 

Acknowledged Everywhere Without an Equal. 


GOLD STREET CAR HEATING CO. 


FRANKFORT and CLIFF STS., NEW YORK. 
658 Rookery, Chicago. 


C. S. KNOWLES 
HARD RUBBER ROD, TUBE, 


TURNED AND MOULDED WORK 


GET OUR PRICES. 
NEW YORK. BOSTON. 


DIRTY OIL 


can be purified perfectly, and used over 
and over again, by using the celebrated 


Tracy Oil Filter. 


Standard, reliable and perfect. 
consumers 75%. 
PHENIX AUTOMATIC FILTER CO., 
RACINE, WIS. 


For Alternating or 
Direct Current 


Cransformers, 
Kuhlman Electric Co.. 


ELKHART, INDIANA. 


STANDARD 
HEAT! 


= “601d 
py ELECTAIC 


cS 


MANUFACTURERS. 


Selling price and cost of production are very 
interesting commercial quantities. Your profit is 
the difference between them. 

It requires commercial ability to raise prices to 
ee value for maximum profit. That you have 
one. 

It requires engineering ability, a knowledge of 
materials and methods of manufacture, to force 
down the cost of production. 

Are you sure that you are not paying too much 
for your goods? If you were a commission mer- 
chant ha would be looking sharply after this. Can 
you afford to do less as a manufacturer? 

Money has been saved before by expert design. 
My services may be valuable to you. 


GEORGE T. HANCHETT, 


Electrical and Mechanical Engineer, 
123 LIBERTY ST., NEW YORK CITY. 


Electrical and Mechanical Design. 


WEATHERPROOF WIRE. 


Saves oil 


—«*. AGENCIES: @&— 


WESTERN ELECTRIC CO., New York. 
ELECTRIC APPLIANCE CO., Chicago. 
PETTINGELL ANDREWS (0., Boston. 
ELECTRICAL ENGINEERING CO., Minneapolis. 
8ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. 
THE BRADFORD BELTING CO., Cincinnati, 


Phillips Insulated Wire Go., 


Office and Factory: PAWTUCKET, R. & 


SS 


TRADE MARK 


AUTOMATIC MOTOR RHEOSTATS 


WARD LEONARD ELECTRIC CO. 
Bronxville, N. Y., U. S. A. 


Henry C. Townsenn, Formerly Principal Examiner, 
Electrical Division, U. S. Patent Office. 


Desert H. Decker, Late Assistant Examiner, 
Electrical Division, U. S. Patent Office. 


TOWNSEND & DECKER, 


Solicitors of U. S. and Foreign Patents, 


Expert opinions upon the 5 BEEKMAN ST.. 
scope and validity of patents. (Temple Court), New York. 


ai 


RESISTANCE ROD 


Ss 
of graphite. New process. Complete with metal 
terminals. Cheap and accurate. Resistance 60 to 
5,000 ohms, Size and capacity as required by user 
Thousands in use by largest telephone companies 


E. W. JEWELL 
S21 Wabash Avenue - Chicago. 


STORAGE BATTERIES 


Rented, Recharged, Repaired. 


Stored Electric Power Supplied. 
Portable Electric Lanterns, Carriage Lamps, 
YACHT LIGHTING A SPECIALTY, 


THE STORAGE BATTERY SUPPLY CO. 
239 East 27th Street, New York, 


DYER, EDMONDS & DYER, 


PATENTS... 


NEW YORK CITY. 


31 Nassau Street, - 


hiove aAome., eo fh my" potent ftedhing 
work Goth foi Tha. ‘ond forssqn counting 
Batmourls forthe faae ME cates 


99 Storage 
Cells are 


Send for descriptive 


the best. 
: ABSOLUTELY NON-INFRINGING. 
circular. PROTECTION GUARANTEED. 
AMERICAN BATTERY CoO.. 
<lely Ste 172 So. Clinton St., Chicago, III. 


“ American 


William H. Bryan, M. E., 
H. H. Humphrey, M. S., 


MECHANICAL AND ELECTRICAL ENGINEERS, 
Consultations, Reports, Estimates, Plans, Specifica- 
tions, Superintendence, Tests, Purchasing. Designs 
of Central Stations a Specialty. 


Turner Building, St. Louis. 


SHEAFF & JAASTAD, 
Mechanical and Electrical Enginers 


Plans and specifications for and superintendnnce of 
Electric Power and Lighting Plantsa specialty. 


85 Water St., BOSTON, MASS. 


J.G. WHITE & COMPANY, 


INCORPORATED. 
ENGINEERS, CONTRACTORS. 


29 BROADWAY, NEW YORK, N.Y. 
EQUITABLE BLDG., BALTIMORE. 
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~~» Wanted, For Sale and Bargains. -~~ 


BARGAINS IN DYNAMOS, ENGINES, ETC. 


DIRECT CURRENT DYNAMOS, ALTERNATING CURRENT DYNAMOS, ARC DYNAMOS, ENGINES, BOILERS, HEATERS, 
PUMPS. This apparatus has been removed from our own Central Stations to make room for larger units. 
and can guarantee it to be in thoroughly good operative condition. Write us for Price List No. 26. 


CHICAGO EDISON COMPANY, 


139 Adams Street, Chicago 


We therefore know its history 


WHNTED 


BARGAINS. 


Second-hand Dynamos, Motors, Arc 
Lamps, Transformers. 


REPAIRING 


Armatures, Commutators, Fields, Arc 
Lamps and Transformers. 


CASS & AARON CO., 


141 S. CLINTON ST., CHICAGO. 


REWINDING. * 


SEL I+ 
ND BXCHANGE. 


WE BUY, 


FOR SPOT CASH. 


OLD INCANDESCENT LAMP BASES 


WITH OR WITHOUT PLATINUM. 
FREIGHT PalID AND HIGHEST PRICES GUARANTEED. 


GEO. F. SCHWALM, = HARRISON, N. J. 


Motor Starting Rheostats 
TMotor Regulating Rheostats 
Dynamo Field Rheostats 
Theatre Dimmers, Special Rheostats. 


[ron Clad Resistance Co. 
WESTFIELD, N. J., U.S.A. 


U. S. ENGINEER OFFICE, TEx 


Jan. 17, 1899.—Sealed bids, in triplicate, for elec- 
tric light installation in Gun and Mortar Batteries 
at Fort Point, Galveston, Texas, will be received 
until 2 p. m. Feb. 17, 1899, and then publicly 
opened. For information apply to C. S. RICHE, 
Capt., Engrs. 


GALVESTON, 


FOR SALE. 


Two 20 k. w. 125 volt, 350 light Edison dyna- — 


mos, compound wound with rheostats, ampere -me- 
ters and potential indicators. Price, $325.00 each. 
These machines are in first class second-hand con- 


‘dition and were only discontinued in service to be - 


replaced by larger units. For further information, 
apply tt KB. H. Rarr, Su ptne.:. 
Enfield Electric Light and Power'Co., | 
Thompsonville, Conn.,” 


WANTED. 


‘ bok aes 
A competent salesman in New York City and vi- 


cinity to work among isolated plants for an ‘elec- 


trical supply house. Address fs 2eae 
WORKER, a 


The Electrical Engineer, 
120: Liberty Street, New York. - 


WANTED. a) 


A practical and experienced: electrician, having © 
been superintendent of electric light plants and 
understanding the different departments and lead- 
ing systems of lighting, to take charge of the elec- 
tric light and waterworks plant at Alexandria, La.; 
state wages wanted; recommendations from re- 
sponsible light and waterworks’ 
quired. Address 


» 


companies re- 
Secretary City Council, 
Alexandria, ‘La. 


ELECTRIC POWER. 


MINNEAPOLIS, MINN.—The St. Anthony 
Water Power Co. has awarded the contract for the 
equipment of the power house at the lower dam, 
which includes placing three water wheels with 
corresponding ‘electrical equipment, thus increas- 
ing the power from 7,000 h. p. to 10,000 h. p., to 
the General Electric Co., at $100,000, to be com- 
pleted by July 1. 


TRENTON, N. J.—The International Traction 
Co. has been formed, with a capital stock of $85,- 
000, to supply power for dredging, capital stock, 
etc. The incorporators are Charles McVeagh, La- 
salle J. Hayden, William H. Blain and Benjamin 
W. Franklin. 


PORTLAND, ME.—The New England Electric 
Power Co. has been organized at Portland for the 
purpose of generating and supplying electricity, 
with $500,000 capital stock, of which nothing is 
paid in. The officers are: President, Austin Pot- 
ter, of Boston, Mass.; treasurer, R. M. Salton- 
stall, of Newton, Mass. 


DULUTH, MINN.—A party of surveyors, act- 
ing for the New York Water Power Co., has made 
a Pivopable report on the possibilities of develop- 
ing the water power of the Black Amnicon and 
Brule rivers, to supply electrical power to Duluth, 
Superior and other cities, and recommended the 
erection of the plant. 


COLUMBUS, GA.—The directors of the Colum- 
bus Power Co., G. Gunby Jordan, J. F. Hansom 
and H. M. Comer, have awarded a contract at 
$60,000 to the Stanley Electric Co., of Pittsfield, 
N. Y., for furnishing half of the generators'to be 
used at the new plant of the company; those now 
contracted for will furnish 4.000 or 4,500 h. p. 


MISCELLANEOUS. 


PRESCOTT, ARIZ., has voted to issue $15,000 
in bonds for a plant. J. W. Dougherty, mayor. 


PALMER, MASS.—The Palmer & Monson 
Electric Railway Co. has voted to issue $60,000 in 
bonds for the extension of its line to Monson, 
Ware and West Warren, and to increase its capi- 
tal stock from $35,000 to $90,000. 


NYACK, N. Y.—The stockholders of the Nyack 
Traction Co. have decided to increase its capital 
stock from $75,000 to $100,000. Work on the pow- 
er house will prohably begin soon. 


CHICAGO. ILL.—The Great. Western Brewing 
Co. has certified to a change of name to the Chi- 
cago Electric Vehicle Co.; also to change of ob 
ject to manufacturing and operating electric ve- 
hicles and general manufacturing business, 


FINANCIAL. 


CLEVELAND, O.—The Cleveland Telephone 
Co. has increased its capital stock to $3,000,000. 

BOSTON, MASS.—The Edison Illuminating 
Co., of Boston, has declared a quarterly dividend 
of 2 per cent. 

WORCESTER, MASS.—The Worcester & Marl- 
boro Street Railway Co. has declared a dividend 
of $3, semi-annual. 

NEW YORK, N. Y.—The Edison Electric Co. 
has declared a quarterly dividend of 2 per cent. 

BLOOMINGTON, ILL.—The Bloomington 
Electric Light Co. has certified to an increase in 
capital stock from $40,000 to $100,000. 


WACO, TEX.—The Waco Electrical and Supply 
Co. has filed an amendment to its charter increas- 
ing its capital stock from $10,000 to $20,000. 

RICHMOND, VA.—The Richmond Traction 
Co. is going to increase its capital stock. There 
has been a meeting of the stockholders, at which 
the by-laws were so amended that the increase 
can be made from $300,000, its phish capitaliza- 
tion, to $600,000. The charter of the company au- 
thorizes it to carry a capital of $1,000,000. 

DAYTON, O.—The Dayton & Western Traction 
Co. have increased their capital stock to $400,000, 
which is said to be indicative of their intention to 
push their road to completion at once. 

ALBANY, N. Y.—The directors of the Hudson 
River Telephone Co. have paid the regular quar- 
terly dividend of 1 per cent. 

COLUMBUS, GA.—The Columbus Power Co. 
has voted to increase its capital stock from $100,- 
000 to $200,000. 


ST. LOUIS, MO.—The Gould Electric Protect- 


ive Company has been formed; capital stock 
40,000. A. B. Gould holds 240 shares, James T. 
rummond 50 shares, Allen T. West, Oscar H. 


Vieths and William F. Nolker 30 shares each, H. 
V. 1g Cooke and Herman C. G. Luytee 10 shares 
each. 


TELEGRAPH. 


SYRACUSE, N. Y.—The Syracuse Stock and 
Telegraph Co. has been formed; capital, $5,000; 
directors, John F. Clive, Syracuse; John R. Con- 
sidine, James P. Stone and William R. Wilson, 
Ny York City; Robert A. Sherlock, Newark, 


JERSEY CITY, N. J.—The American and West 
India Cable Co. has been formed, with a capital 
stock of $100.000. The incorporators are George 
J. Vickers, Edward M. Hunt, Jersey City, and Au- 
gustus C. Kellogg, Elizabeth:: 


ELECTRIC LIGHT. 


PITTSBURG, PA.—The Monongahela Valley 
Electric Co., which has franchises for the lighting 
of Charleroi, Monongahela City and Bellevernon, 
has been sold by Robert J. Linton and its other | 
owners to a syndicate of Pittsburg and Braddock 
business men, for $10,000. It is understood the 
plant will be enlarged. 7 . 


CHARLESTON, S. C.—The Baltimore Trust 
and Guarantee Co. is engineering a deal looking 
to the consolidation of the Charleston (S. C.) City 
Railway Co., the Charleston & Seashore Railway 
Co., the Charleston Gas Co. and the Charleston 
Electric Light Co. The deal contemplates the is- 
sue of $2,500,000 5 per cent. :gold century bonds 
for the retirement of the outstanding indebtedness 
of the companies named, and 
companies under one management. 


MENOMINEE, MICH.—Architect W. M. 
Brown has prepared plans for a $12,000 power 
house for the Menominee Electric Light, Street 


Railway and Power Co. 


_ MALVERN, PA.—Local capitalists have organ- 
ized an electric light company, and application has 
been made fora charter. The proposed capital is 
$12,000. It is the intention of the new company 
to commence the erection of the building as soon 
as the charter is granted. The company expects 
to make its plant of a capacity sufficient to fur- 
nish light for the towns of Malvern, Duffryn Mawr 
and Paoli. P 


STURGIS, MICH.—The board of public works 
has awarded the contract for the city’s new elec- © 
tric light plant to the Chase Construction Co., of 
Detroit, Mich., for $15,000. 


the operation of the ~ 


PITTSBURG, PA.—The Homestead Electric ~ 
Light and Power Co. has held its annual election ~ 


of officers, with the following result: 
West, 
J. H. Slocum, secretary and treasurer, and C. A. 
Menke, manager. 


ASTORIA, N. Y.—The Astoria Light, Heat and 
Power Co., with principal office in Queens Bor- 
ough, has been incorporated, with a capital of 
$500,000. The company will supply both gas and 


James 


electricity and will operate in the several counties % 


comprised in New York City. The directors are 
Horace W. Fuller, Augustus R. Moen, Arthur C 


Hume and F. R. Foraker, of New York City, and’ 


ei] 
V 
yi 


T. Wilber Spear, of Brooklyn. 


BUFFALO, N. Y.—The board of directors of.” 
the Buffalo library propose to install a plant, at 
a cost of about $5,000. i: 


See further, page xxi- ; 


resident; A. J. Speigelmire, vice-president; ~ 


#y 
} 


J 
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ALL APPARATUS IN STOCK FOR IMMEDIATE DELIVERY. 
110 Volt Dynamos. Alternators. 1 50-light 2000 c. p. Standard, 1 2 4H. P. Wagner, M. P. 
1 85- -light Detroit. 1 100° K.W. Edison. 1 50: - 2000 } Brush No.7144 1 3 «Mather. 
1 Edison. ‘ ee . es * pet stinghouse, M.P, 1 50 ae 2000 Excelsior new : Ss i xe Ps ee ley aoe 
“ Y hi . ee Wie 9 5 é 
: 53 eet Wana deneenn ‘ammature” * ‘UStoothed 4 g51ight 2000¢.p. Brush, self- 1 7% “ Eddy. 
es a eee “1 +500-light Bain. oilers. 1 7% ‘“ Edison. 
1 7 “ §. & G, Multipolar 1 500 “ Westinghouse No. 3 75-light1200 c.p. Wood, No. 8 1 7% “ 4H. & C., Multipolar. 
sf 81 ‘“ Roth “La ie : 5 f 600 “ TT. -H., two- phase, : a q 80 3 2000 “ Standard. 110 ee Eddy 
~ i0°* C&C K. W. / 1100 “ 2000 ‘ Western Elec. 1 10 ie Fisher M. RP: 
. 4th  Baétson 1 650-light Standard. 5 125 “ 1200 ‘“ Excelsior, lat- 2 15 ca Liddy. 
ae-46h 2 “a Mather 3 650 “ .T.-H., A 385. est type. SE Nigh Oe oa eae 
PRE GAO, TS Sea et coe ce oe nea BTS 110 Volt Motors. 118 “ Hdison. 
1 150 : Edison, 8% K. W. 2 750-light Westinghouse self-oil- 1 ¥% H. P. Sprague. : ge 4 EP 
1 200 ,.“ “West Blectric. ers, ph oa! “Eddy. ‘“ : 
Rey elder is ce 1 900-light Westinghouse, 45 K. 1 2% “ Detrolt. 130 ; Edison. 
1 220 -“ Rockford. nde W., toothed armature. aes oad enney. 1 30 “Rockford. 
1 270 “ Triumph, M. P. 1 1000- -light Westinghouse, 2- phase, 2 3 ie ALO 4 &, Multipolar. 500 Volt Motors 
2 270 ‘“ ~Gen’l Electric Direct toothed armature. 1. 4 “* Edison. ; ; 
connected to Case engine. 1 1000-light National. 2 5 “ Ft. Wayne Jenney. 1 4 H, P. Lundell. 
2 oor. -light Edison, 20 K. W. 21300 “ Slattery, 70 K. W. Lio ‘* Kester. 1 it Toledo. 
2 480 Brush. 2°1500 ‘“ Westinghouse, 75 K. 1 5 ‘Roth. aS “Sprague: 
1.540 “ Lounsbury, M. P. W. i pk ee oC., Mualtipolar,. | Los" 92 ve Loledo, 
1 750 “ Edison, 45 K. W. ty. Sete eee 
1 800° “ ° Rockford: ; 1 Be Gen’! Blec.; I. B. 
1 800 * Mather, M. P. Bs rane Fas 31 
-11000 “ Jenney. 5 Wood. 
1.1000.“ Kdison, 60 K. W. “| iehade PaGu te Sos ere ee 
220 Volt Dynamos. 1 7% “ Commercial. 
cs E 1 oo de . . 
1 7 KW. E. & C., Multipolar. Arc Dynamos. 1 7%H.P.C &C. 107 “ Detroit Seer 
: de - Pieber, oes 4 re light 1200 ¢. D. excels: Hc . naa H 10 fs Card. 
“ ixcelsior. a “Eddy. 
her edison. 1°20 * 2000 Western Blec. PEN ee Gap gee 119 | Edison. 
1 15 jee oe OD 1 25 “1200 “ Fort. Wayne 110 “ Edison. 6:16) ees Sinaia ther) 
1 20 puma ET ’ Wood. 113% j‘“ Western Hlectric. 120-15 “ Card. 
1 20 ‘| ‘Edison. Soh 2000 teeth I ae 1S Rockford, 1/18. 2.'% +. Wdigon. 
1 25 «  Hdison. 1 30.) 12000) Tw. K 12, 215 ¢ . Hadlaon. 1 20 “ . Commercial. 
1 25 ‘S Rockford. 1 30 “ 2000 “ T-H,M2. 118 .“ ‘Triumph, M. P. 1 22 “ #8. & CG, Multipolar. 
1 100 a Edison. 3 30 “ 2000 “ Brush, No. 7; 1 25 ««  Bdison. 130 ‘“  -‘Wdison. 
1 150 2 Westinghouse, M.P. 3. 350°" 2000 T.-H, : D2) : ee “ OHNE UME tie Ee: 5 | 80 ‘6 Rockford. 
: 1 40 “ 2000 “ Western Hiec. 1 5 2 ather, M. P. 1° 35 “Tenney. 
500 Voit Cenerators. 2 45 “ 1200 “ T.-H. M12. 1 60 “Rockford. 1 60 “Edison. 
1.15. -K. W. Edison. 4 45 “ 1200 ‘ Brush, No. 7 175 ‘ Jenney. 1 125 ‘Edison. 
1 a6 " Commercially tar 2 eo 1200 ff TH, LD. 12 eae Edison. 1150 ‘“ Westinghouse, M. P. 
sé 7 y 3 . sé “ce . rj 
1° 35 on, Smee nd gular ae ci bs eR one oa aon; eae 220 Volt Motors. Alternating Motors. 
1 25 ‘  Bdison. oilers. 1. Y H.P. Diehl. Multiphase 60 Cycle. 
1 25 7” General Hlectric, 3 = light 200 c. p. T.-H., M. D. al 8 ‘ HElliott-Lincoln, M. P. 4 3H. P. Westinghouse. 
direct connected. A S©5)51:200 ri Standard. 1 Ck Os 120 ‘ Gen’! Electric, Type I. 
1 30 K. W. Jenney. af 2000- light General Blectric A120 2 1 «Eddy. 150 ‘“ Gen’l Electric, Type I. 
1 45 “$ Edison, toothed armature. a aL “Edison. 150 ‘“* £=Gen’l Electric, Type I. 


iacye lot of TRANSFORMERS Of standard makes, also ARC LAMPS. All kinds of INSTRUMENTS, METERS, SWITCHES, 
WIRE, SUPPLIES. Send for our monthly BARGAIN SHEET, giving complete list with NET PRICES. 


CHAS. E.GREGORY COWTPARN Y. 
60-62-64 So. Clinton St., CHICAGO. 
GENERATOR 


‘COMMUTATORS e222. 


Built, Refilled and Repaired for any type of machine. 


WE GUARANTEE OUR WORK SATISFACTORY. 


F. E. HOMER & CO., 


BRUSH BUILDING, CLEVELAND, O. 


MOTOR, 


WE HAVE NOW IN OUR STOCK — 


1 T.-H. MD2, 50- tight, 2,000 c.p. Arc Dynamo—overhauled and 1 T.-H. MI2, 45-light, 1,200 c.p. Arc Dynamo 


warranted ........ s,s . 
1 50-light, 2,000 Cp. Wood “Are Dynamo—overhauled and war- 1 30-light, 2,000 c. P. No. 7 ape | Oiler ct naules and 
eee Pe A) ee at octane cone Sonne 32345; warranted .... .sees 225. 
1,000-volt, 1,200-light T.-H. Alternator. 18 K. W. National, 110 volts. 1 T.-H. K2, Arc Dynamo. 
1,000-volt, 240 K. W. T.-H. Alternator. 2 25 BS W. Edisons, 125 volts, ring oilers.—Fine. 1 40-It. 2,000 c.p. West. Electric Dynamo. 
20 K. W. iE deel Elec., 125 volts.—Fine. 2 T.-H., LD2 Arc Dynamos. 2 35-It. 2;000 c.p. Wood Arc Dynamo. 
17 K. W. Mather, 110 volts, 1 500-light, 110 volt, U. S. Dynamo—warranted. 2 30-It. 1,200 c.p. Brush Arc Dynamos—ring oilers, 


THE PELTON ENCINEERING CO. 
Caeser ACN 1): MEMO 


eee see eter eee eeerseeee 


1 
1 
1 
1 


and they wish to extend their lines to Mahalas- 
ville and this place. They will also ask the Brown 
county commissioner for a franchise to Nashville. 

WYMORE, -NEB.—The_ Nebraska Telephone 
Company has .begun work here on the local ex- 
change which is to be put up in this city. 


See further, paye xxii. 


lines and run an independent line direct from this 
place to Cleveland. 


MARTINSVILLE, IND.—Harvey Obenshain, 
of Morgantown, is at the head of a company peti- 
tioning the county commissioners for a telephone 
franchise. The company has: recently put in an 
exchange at Morgantown, a village in this county, 


TELEPHONES. 


CHAGRIN FALLS, O.—The Chagrin Falls 
Telephone Co. has closed a deal with the United 
States Telephone Co. of Cleveland, which is a con- 
solidation of the Home and Cuyahoga telephone 
companies of that city, whereby the local com- 
pany will make connections with that company’s 
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REWINDING-~-REPAIBRING 


We have a perfectly equipped Repair Shop and Expert 
Workmen. 


Work Guaranteed... 


-€ RE 


In the assembled form carried in stock for all Standard Railway 
Motors. We refill ali kinds of Commutators. 


THE MILLER=-KNOBLOCK COMPANY, 


SOUTH BEND, INDIANA. 


ELECTRIC RAILWAYS. TELEPHONE. 


LOGANSPORT, IND.—A committee, repre- CHARLESTON, S. C.—Since the Gordon Tele- 
senting the Logansport Commercial and Mfg. As-} phone Co. superseded the Carolina Mutual Tele- 
sociation, which has secured right of way for an] phone Co., the plant has rapidly been overhauled 


electric line from this city through the counties 
of Carroll, Cass, Fulton and Kosciusko, has held 
a conference with the projectors of the Indianap- 
olis & Logansport Electric Railway Co. at Indian- 
apolis, and it is quite probable that the two inter- 
_ests will be joined. As now proposed the line will 
run from Indianapolis, via Zionsville, Lebanon, 
Frankfort and Burlington, where it will connect 
with the proposed Logansport & Burlington road 
and will be continued from this city to Rochester, 
Mentone, Warsaw and Winona. 


BROOKLYN, N. Y.—Certificates of merger by 
the Nassau Electric Railroad Co., of Brooklyn, of 
the Atlantic Avenue Railroad Co. and the United 
Railroad Co., both street surface roads have been 
filed. The certificates, which are signed by John 
E. Borne, president, and William F. Ham, secre- 
tary of the Nassau road, say that the latter road 
has purchased all the capital stock of the two 
roads and that it has taken over all the real estate, 
property, rights, privileges and franchises of the 
two roads. The capital stock of the Atlantic 
Avenue was $2,000,000 and of the United Railroad 
Co., $300,000. 

CHARLESTON, ILL.—The_ city council has 
granted a franchise to the Charleston-Mattoon 
Electric Street Railway Co. The road is to be in 
operation by Nov. 1, 1900, and has a 50-year fran- 
chise. It is provided that the city council shall 
have the power to regulate the fare after 30 years. 
Until then a five-cent fare will be charged. 

KNOXVILLE, TENN.—The Fountain Head 
Railroad Co. has elected George Bergfeldt, presi- 
dent; Curtis Cullen, vice-president, and James 
Dunn, secretary. It is stated that a number of 
improvements will be made to the road owned by 
this company. 

MEREDITH, N. H.—A bill has been introduc- 
ed into the State Legislature to incorporate the 
Meredith & Ossipee Electric Railway Co. 


KOKOMO, IND.—Mr. Charles L. Harry has 
received a franchise for an electric railroad, 18 
miles long, between Tipton and Noblesville, Ind., 
which will eventually reach Indianapolis, 20 miles 
from Noblesville. Mr. Harry is receiver for the 
Kokomo City Street Railway and Kokomo Street 
Railway Co. 

CARROLLTON, KY.—The sum of $75,000 nec- 
essary for building the bridge across the Kentucky 
River at Carrollton has been procured and work 
which is to operate over the bridge. Myron O 
will soon be begun. The company that.is to build 
this bridge is also to build an electric railroad 
Baxter is reported as president, and Martin L. 
Downs, secretary. The proposed road is from 
Warsaw to Milton, and from Carrollton to English 
Station. 

HAMPDEN, ME.—The directors of the Hamp- 
den & Winterport Electric Railway have held a 
meeting to decide upon the extension of the road 
from Hampden to Winterport.and Frankfort, at an 
estimated cost of $200,000. Work will be begun 
in May and be completed the latter part of July. 

ROSELLE, N. J.—The Elizabeth & Westfield 
Street Railway Co., which is owned by the same 
persons as the Plainfield Street Railway Co., has 
applied to the Roselle council for a franchise 
through this place. The line is to be part of the 
main line from Plainfield to Elizabeth. ‘The same 
company proposes to run a cross line from Rah- 
way to Springfield, connecting the Pennsylvania, 
the Lehigh Valley, the Jersey Central and the 
Delaware, Lackawanna & Western railroads. 

CARTHAGE, MO.—The latest rumor in railway 
circles is that the Southwest Missouri Electric 
Railway, at present operating from Carthage to 
Galena, Kan., will soon commence building from 
Webb City to Oronogo. The distance will be near- 
ly three miles and will tap the busiest mining 
camp in Jasper County, thus insuring a vast 
amount of travel. 

ALBANY, N. Y.—Steps are being taken to 
connect Hudson and Albany with an electric rail- 
way. The new company will be known as the Co- 
lumbia & Rensselaer Railway & Lighting Co. The 
authorized capital of this company is $2,000,000 
and the authorized bond issue is as much more. 
The company will not only supply motive power, 
but will light, if successful, all of the towns and 
villages along the route. ie 

WILMINGTON, DEL.—The Wilmington & 
Brandywine Springs Electric Railway Co. will 
place its line in regular operation at once. 


and reconstructed, lines pulled up, new cables 
strung and new long distance rocker arm transmit- 
ter telephones have been put in all over the city. 

TOPEKA, KAN.—The Popular Telephone Co. 
has been formed, with a capital stock of $1,000,000. 
The directors are E. F. Ware, Webster Wilder and 
D. E. Palmer, Topeka. 

SARANAC LAKE, N. Y.—The Franklin Tele- 
phone and Telegraph Co, has been formed to oper- 
ate. a telephone system from _ Saranac Lake to 
Keene, Bloomingdale, Tupper Lake, Saranac Inn, 
Paul Smith’s and intermediate points; capital, Rise 
000; directors, Frank E. Kendall and others, Sara- 
nac Lake. 

PITTSBURG, PA.—The following officers of 
the new Homestead Telephone Co. have been 
elected: President, Reid Kennedy; vice-president, 
Dr. George Gladden; treasurer, J. H. Slocum; sec- 
retary, C. E. Dinkey; manager, Charles Menke. 

SIDNEY, N. Y.—The Union Telephone Co. has 
been formed; principal office,. Sidney; authorized 
capital, $10,000; incorporators, j. D. R. ecw 
E. O. Allen, Unadilla; J. Spickerman, M. S. Si- 
ver. 

OHIO, ILL.—The Ohio Telephone Co. has been 
formed; capital stock, $800; incorporators, R. F. 
Spencer, M. E. Cadwallader and J. P. Burnham. 

ST. LOUIS, MO.—The Central Telephone and 
Electric Co. has been formed; capital stock, $10,- 
000; incorporators, James Cumming, Paul Reiss 
and C. A: Power. 

DILLON, S. C.—A charter has been issued to 
the People’s Telephone Co., of Dillon, with Z. L 
Moore as president and manager, and John Wilcox 
as secretary. 

CHADRON, NEB.—The Rauche Telephone Co. 
has been formed; pees office, Chadron; author- 
ized aber $5,000; incorporators, B. Richards, 
W. G. Comstock, C. C. Johnson, 

PRINCETON, ME.—The Lakeside Telegraph 
and Telephone Co. has been formed to operate tel- 
ephone and telegraph lines; authorized capital, 
$10,000; capital subscribed, $1,000; paid in, $1,000; 
incorporators, Lemuel Brehant, M. J. Brehant, A. 
A. Williams. 

POTTEY PLACE, N. H.—The Pottey Place 
and New London Telephone Co. has been formed; 
authorized capital, $1,000; incorporators, J. ; 
Shepard, F. P. Goss, W. S. Carr, C. E. Shepard, 
Ci. (Carr. 

CHATFIELD, N. Y.—The People’s Telephone 
Co., of Chatfield, has been formed; capital $50,- 
000, by Joseph A. Ross, George R. Thompson, A. 
L. Ober, B. W. Huntley and Chas. H. Anderson. 

CHAMPAIGN, ILL.—The court has appointed 
W. C. Dallenbach, of this city, receiver for the 
er mpelge and Urbana Phoenix Telephone Co. 
The sheriff took possession to satisfy a judgment 
of $8,000, secured by the Citizens’ Banking Co. 


LONOKE, ARK.—The American Telephone 
Co., represented by W. S. James, has secured an 
ordinance from city council authorizing the erec- 
tion of poles, etc., for telephone system. 


SAVANNAH, GA.—A franchise for an overhead 
telephone system has been granted by the city 
council to W. A. Bisbee and others, who will in a 
short time apply for a charter for the Georgia 
Telephone Co. 


MARION, KY.—J. T. Alexander will establish 
a telephone system, and will begin immediately the 
extension of the line from Shady Grove to Marion. 

CLEVELAND, O.—The North Electric Co. has 
been formed to manufacture telephone and tele- 
graph. equipment; $500; H. North, G. C. Steele, 
D. B. Wick, R. A. Wilbur, M. B. Johnson. 


CHICAGO, ILL.—By a vote of 46 to 13, the 
city council has voted a 50-year franchise to the 
Illinois Telephone and Telegraph Co., whose 
backers are undisclosed, to conduct a general tele- 
phone and telegraph business in Chicago. This 
ordinance, if approved, reduces the cost to~ the 
subscriber of a business telephone from a maxi- 
mum of $175 per annum to $85 per annum, and 
residence telephones from a maximum of $125 per 
annum to $50 


OWENSBORO, KY.—The Green River Tele- 
phone & Telegraph Co. has _ been organized to 
construct a line from Owensboro to Henderson 
and other points, with J. H. Hickman as president 
and treasurer, and H. K. Cole as vice-president 
and general manager. 


ARMATURES REWOUND. 
UTATORS 


FIELDS *%- 
PAIRED 


oe ela oes 


FIELD 
Winding 
WE LEAD 
THE WORLD 


Factory Prices 
Are Not In It 
With Us: 


ELECTRIC LIGHT. 


MT. CLEMENS, MICH.—tThe city council has 
decided to accept the proposition of the Mt, Clem- 
ens Electric Co. to light the city for five years, at 
a’ cost of $4,000 per annum. The contract calls 
for 70 arc lights, at $58.12 per light, on a moon 
light schedule. 


CAMPTON, N. H.—The Campton Electri 
Light ne has beee forme ; prindes office, seas 
on; authorized capital, 4 Abs tors, 
5 Dole, E. Dole, H. 'M. Fifield, W. mith, T 
ones. 


ERSEY CITY, N. J.—The Middlesex and 
onmouth Electric Light, Heat and Power Co, 
has been formed; principal office, 1 Exchange 
plack, Jersey City, to furnish electricity for light, 
eat and power: capital, ,000; incorporators, 
John Karr, Hackensack, N. J.; Stirling Birming- 
ham, 120 Broadway; Henry H. Holmes, 316 York 
street, New York. 


NEW YORK, N. Y.—The Block Electric Light 
& Power Co. has been absorbed by the Manhattan 
Electric Light Co., which is controlled by the Edi- 
son Electric Illuminating Co. The latter is to be 
transferred to the New York Gas and Electric 
Light, Heat and Power Co., formed by William 
C. Whitney and associates. 


ORANGE, N. J.—A scheme for an_ electric 
lighting plant under municipal ownership and 
management which he declares, will save the city 
$20,000 a year, has been proposed by Alderman 
John L. Davis to the Orange common council, 
and is now under consideration. 
, EASTPORT, ME.—The Eastport Electric Light- 
ing Co,’s plant, for several years past owned by 
the United Electrical Security Co., of Boston, has. 
been sold to Mr. Charles E. Capen. Extensive al- 
ferations will be made and additional machinery 
ut in. 

ELMWOOD, N. Y.—The Elmwood Light and 
Power Co. has been formed; capital, $100,000; 
directors, Robert C. Pruyn, of Albany; W. L. El- 
kins, of Philadelphia, and John Dunfee, W. B. 
Kirk and P. J. Mack, of Syracuse. 

ROCHESTER, N. Y.—W..H. Vorce, superin- 
tendent of the signal service of the New York 
Central Railroad, has just finished the plans for 
a new electric lighting plant to light the Central 
avenue station, the Center park station and the 
freight house on Kent street. 

OSWEGO, N. Y.—A deal has been consummat- 
ed whereby Col. H. M. Francis, of Brooklyn; J. 
P. Kernocken, of Albany, and H. A. Niles, of 
New York, representing the General Electric Co., 
of Schenectady, purchased the plant and other 
property of the People’s Electric Light Co., of Os- 
wego, which has the contract for lighting the city. 
The plant will be remodeled and modernized. 

CANANDAIGUA, N. Y.—The Canandaigua 
Electric Light Co. is now under the management 
of J. H. Pardee, of Buffalo, who succeeds H. B. 
Ferguson, of Canandaigua. The company has 
taken its trolley cars off for a brief period to allow 
necessary repairs. 

MONTEREY, MEX.—La Compania de Luz 
Electrica y Fuerza Mortriz de Monterey proposes 
to make additions to its plant so that it may fur- 
nish_ power for all purposes. Population, 56,835. 
R. Dysternd is manager. 

_PANA, ILL.—Robert Johns, manager and prin- 
cipal owner of the Modern Electric Light Co., has 
purchased the franchise and entire equipment of 
the Consumers’ Electric Light Co. for $10,000. 

WOODSFIELD, O.—Bids are asked until Feb. 
7 for furnishing the materials and for constructing — 
a plant. It will have a 1,000 light alternator dyna- 
mo and 12 transformers, a 40 light arc dynamo, 
switchboard, etc. . H. Pelton, engineer, 806 
Cuyahoga Building, Cleveland, Ohio; George P 
Dorr, clerk; T. A. Way, mayor. 


PITTSBURG, PA.—The property of the Monon- 
gahela Valley Electric Co. has been sold to a syn- 
dicate for about $100,000. Local papers state that 
the new owners will extend the plant. 


FORT ANN, N. Y.—E. L. Ashley, Glens Falls,. 
N. Y., has been awarded the contract for lighting 
this village for three years. The power will be se- 
cured from the plant at Kanes Falls. 

ATHOL, MASS.—The eontrol sak interest in 
the Athol Gas and Electric Light Co. has been 
purchased by George D. Bates, W. D. Luey and 
W. D. Smith. The capital stock will be $40,000. 


mith, D. B. 


See further, page xxvi. 
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ANNUNGIATORS ano BELLS |nochnausen’& HALL, 


EL 
CATALOGUES AND PRICES ON APPLICATION. Ct Oe 


This is an interior 
view of the Metropoli- 
tan Street Railway 
|} Company (Kansas 
City,Mo.) boiler room, 
showing Hunt Noise- 
less Conveyor and 
| arrangement of chutes 
| for spouting coal di- 
|} rect to the Automatic 
Ili Stokers. This convey- 
or, after delivering the 
coal to the storage 
bins,which are located 
=| over the furnaces, 
passes underneath the 
boilers, receives the 
ashes, and transports 
them to a tank from 
which they are readily 
removed. 

This is only one of 
A U7 ~ the many great instal- 
belli T CO Za JTRS) lations our catalogues 
” Weare 


10 AMP. D. FP. 


HART “STANDARD” SWITCH. 


All Hart Switches have the words “Hart Switch” stamped in the metal. | describe. Catalogue 9810 treats of ** Coal Handling ee Steam Generation. 
Inferior switches are sometimes substituted when “Hart” Switches are | always glad to send it and any information to interestediparties. 
specified. You can guard against fraud by making sure that our stamp Address the WATER ST., WEST NEW oe en 
C. W. HUNT COMPANY, STATEN ISLAND, N 


is on switches received. 
SOLD BY ELECTRICAL SUPPLY HOUSES. 


THE HART & HEGEIIAN MFG. CO., 
216 HIGH ST., HARTFORD, CONN. 


Works direct, 


ro. ae GOUBERT 


Peru Electric Mfg. Co.,| ty ‘ie FEED WATER j 


Peru, Indiana, 


Manufacturers of 


: i HH UM] EREE EXHAUST, DURABLE 

Porcelain Sundries of every description. i) | EASILY CLEANED. 

Main and Branch Cutouts, Porcelain Knobs, : | 1} 

Cleats, Tubes, Rosettes, Switches, Wall a iy | STRATTON 

Receptacles, Motor Cutouts, etc., etc. r an Sf SEPARATOR. 
BATTERIES OF OUR SUPERIOR MAKE: (|e RPELIVERS DRY STEAM © 

f To YOUR ENGINE. 
LACLEDE 4x» HERCULES. : | F.C 
We take orders for PORCELAIN SPECIALTIES in Quantities. y cause Wuglea 0 NEW YORK. 


WRITE FOR CIRCULAR. 


CORLET 


WATER WHEELS 


For Heads of 3 Feet to 2000 Feet. 


Especially adapted to all kinds of 


ELECTRIC POWER sé LIGHTING PLANTS 


Recent tests at Holyoke enable us to guarantee: 


The largest Power ever obtained from a wheel of the same dimen- 
sions. The highest speed ever obtained for the same power. The 
highest mean efficiency when running from half to full gate. 

We guarantee also: A runner of the greatest possible strength. 
A gate unequaled in quickness and ease of opening and closing. 


© state your Head and send for pamphlet. 


JAMES LEFFEL & CO., Springfield, Ohio, U.S. A. 


NIRT RHEOSTATS 


‘‘ Boch 
Glaze-Filled”’ 


HIGH VOLTAGE INSULATORS 


AND 


PORCELAIN PIN COMBINED. 


Any Required Test Guaranteed 
no matter how high. 


Beware of imitations. 


Manufactured solely by 


THE R. THOMAS & SONS CO., 


| BRUSHES 
EAST LIVERPOOL, OHIO. aye 


CHARLES WIRT, 
1028 Filbert St., 
Philadelphia, Pa. 


Pat. March 8 and 22, 1898. Sales Offices, 39 and 41 Cortlandt Street, New York 


THE EL:EC:T RICAL TENGINEER- 
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THE “EVER READY” ELECTRIC FLASH LIGHT 


FULLY PROTECTED. BY U. S. LETTERS PATENT, 
No. 617,592, granted Jan. 10, 1899. iia) 
No. 29,939, desigo patent, granted Jan. 3, 1899. 


Manufactured Solely by the Patentees, 


American Electrical Novelty & Manufacturing Co., 


We have already taken proceedings against 


JOHN S. MEADE, 
55 West 24th St., 


AND 


ACME ELECTRIC LIGHT CO., a 
1659 Broadway, 


for infringing on our patents, and we shall 
prosecute to the full extent of the law ALL 
Infringers, whether Manufacturers, Sellers 
or Purchasers. 

CAUTION—See that every Flash Light 


bears. our trade-mark, 
“EVER READY.”’ 


No. 255 Centre Street, 


New York. 


N. Y. City, 


Outlet Bushing... 


(Patent Pending.) 


AT LAST!! 


What you have been waiting for—a satisfactory 
outlet bushing. If you intend to “keep up with the pro- 
cession,” you will lay in a supply at once. 

The MORGAN OUTLET BUSHING not only 
insures a safe and substantial job, but is a money saver 
as well, as it takes virtually no time to install. 

An investigation of electrical fires from recent re- 
ports, has shown that, in house wiring, a majority of 
the “trouble” has occurred at outlets. Do you intend 
to stick to the defective and antiquated methods? 


Outlet Bushing applied to a combination fixture on a side wall. 
inch canopy covers this with a half-inch to spare. 


A fout- 


Prices and circulars on application. 


JACOUE L. MORGAN, 
KANSAS CITY, MO. 


~ Being Volume II of 
the Text-Book on Elec- 
tro-Magnetism and the 
Construction of Dyna 
mos, et 


ALTERNATING CURRENTS | 
AND ALTERNATING CUR- 
RENT MACHINERY cme’ 


By Dugald C. Jackson, Tl. E. 
Professor of Electrical Engineering in che ~ University “ae Wisconsin, 
AND 
John Price Jackson, M. E.. , 
Professor of Electrical Engineering in the Pennsylvania State College. 


Cloth. 12mo. Price, $3.50, net. 


This book is in use in many of the best institutions of learning through: 
out the country, and is recommended by a large number of prominent 
electrical engineers. 


Sent on receipt of price by 


THE ELECTRICAL ENGINEER, 
{20 Liberty Street, ~ - NEW YORK. 


In writing advertisers, mention of The Electrical 


THE PRINCIPLES OF — ~ 
THE TRANSFORMER. . of oe 


By FREDERICK BEDELL, Ph.D. = x 
Assistant Professor of Physics in ras Universigye Ben 


Cloth. pp. ix+46. Price $3.25, net. 


250 Illustrations. 


8vo. 


The work is interesting and instructive, the style is very clear, and the 
various theories impartially examined, some good experimental deere 
are given, also useful information on testing transformers. 


Sent on receipt of price by 


The Electrical Engineer, 
120 Liberty Street, | 
NEW YORK. 


De ee a en ee ne 


a Ne ae 


1a, se 


aoysya ELECTRICAL ENGINEER. 


Gives exclusive attention to the development and utiliza- 
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tion of water powers by the most modern, economic and 
improved methods. 


L jl ON An experience of more than fifteen years, involving 
both the theory and practice of hydraulic engineering as 
relates to power development in its widest range of ap- 

lication, is at the service of its customers. NINE 

Pe WHEELS NOW RUNNING, aggregating some 

Pelton Wheels afford the most reliable and efficient 

power for such service, and are running the majority of 

stations of this character in the United States, as well as 

Highest efficiency and absolute regulation guaranteed under the most extreme variations of load 
Catalogues furnished on application. Address 
121 Main Street, 143 Liberty Street, 
PELTON WATER WHEEL COMPANY, new vor Gity Urs: a. 


C 0 Af PA i y re eraic POWER: TRANSTIIISSION. 
most foreign countries. 
San Francisco, Cal., U. S.A. 


CRANE Co. 


CHICAGO. 


MANUFACTURERS OF 


HIGH PRESSURE 
GATE VALVES 
PIPE AND FITTINGS. 


Complete Piping Equipments Cut and 

Fitted ready for Erection. 
Over Twenty Large Power Houses 
Equipped complete during the past 
year. All giving perfect satisfaction. 


BRANCH HOUSES: 


NEW YORK PHILADELPHIA 
KANSAS CITY 
ST, PAUL 
PORTLAND, ORE. 


OMAHA 

LOS ANGELES 
SIOUX CITY 
SAN FRANCISCC 


A GAS ENGINE THAT REGULATES. 


3 per cent. regulation GUARANTEED 
from no load to full load. 


BeBe Gore 


Sizes 25 to 150 H.P. in use. 
Belted or direct-coupled units. 


2@ro@rer@er@e 


Send for Circular. 


Miller uoproved Gas Engine CO 


Spring fieia, 
OHIO. 


We make R. R. fuses which can be relied on to carry the load they are rated for, and to fuse when they 
should. Samples sent on application. 


PRICES TOO LOW TO PRINT PUBLICLY. 


CHICAGO FUSE WIRE & MFG. CO., « 


Write us. 


853 BROADWAY, NEW YORK. 
154 LAKE ST., CHICAGO, 


mid : YOUNG MFG.. Co. 


a AND *XPORTERS oF 


| 
Bydererce. 
MASS., 


U.S.A. 


TELEGRAPH ADDRES 
YOUNG ,WORCESTER 


WESTERN UNION 
-CODE USED. 


EUROPEAN AGENCIES: 


SELIG. SONNENTHAL & Co., Pad E. SONNENTHAL, Jr. Berlin. 
H. W- PEABODY’& Co,, Paris. JOSEF SCHVARCZ, Budapest, 


“Modern Methods” 
“Link-Belt Carrier” 


These two books illustrate and 
describe our 


y ELEVATING and CONVEYING Machinery 


The first treats of our general 
line, for handling any material, 
whether loose, boxed, barreled, 
baled or bagged; while the 
second is devoted ‘exclusively 
to the ‘‘ LINK-BELT” Carrier, 
which is designed for : 


Carrying COAL and ASHES 


in Power Houses, Gas Houses, 
CoaltWards-= B.tce 


Either or Both Books sent on request. 


| LINK-BELT ENGINEERING CO. 


Nicetown 
PHILADELPHIA 


49 Dey St. 
NEW YORK CITY 


ELECTRIC LIGHT. 


LEWISTON, ME.—The annual meeting of the 
Lewiston and Auburn Electric Light Co. has beer 
held. Mr. E. W. Rowell retires as superintendent 
and is succeeded by Mr. M. J. Moriarty. 

CHOCKOYOTTE, N. C.—Paul Garrett contem- 
plates putting in an electric light plant, be 
to be furnished by the Weldon Cotton Mfg. Co. 

MALVERN, PA.—A company has been organ- 
ized to build a plant at a cost of about $12, 000, to 
light this place, Paoli, etc. 

NEW BREMEN, O.—The New Bremen Elec- 
tric Light Co. hasbeen formed, wiin a capital 
stock of $15,000; D. W. Jay, T. ait ,eclexs Cy 
Boesel, J. F. Laufersneith, A.C. 

VERA CRUZ, MEX.—The ie 7 re Cruz 
has granted a concession for a plant to Fernando 
Orvananos y Dosae. The plant will be at the 
Calichal waterfalls in the Pixquiac River. Work 
will be begun within two months. 

TURTLE CREEK, PA.—The North Versailles 
Electric Co. has been formed; $15,000 capital, with’ 
a ,500 paid in, by A. Lewis, E. W, Boyd, C. H. 

nyder, of Turtle Creek. 

MOWEAQUA, ILL.—J. H. Culver, of Decatur, 
has been granted a franchise. It is stated that 
part of the machinery has already been purchased. 
The plant is to be in operation by April 1 : 

RAYMOND CITY, W. VA.—The Devere Elec- 
tric Co., 430 Plum street, Cincinnati, Ohio, has 
been awarded the contract for furnishing the ma- 
chinery for a plant for this place. 

SPARTANBURG, S. C.—Bids are asked aoe 
March 1 for furnishing 100 or more 2,000 c. p. arc 
lights for a term of five or ten years, also for_a 
number of private and commercial lights. A. B. 
Calvert, mayor. 

SEDALIA, MO.—The Sedalia Water and Light 
Co. has obtained franchise from the city council 
for the erection of a $50,000 5,000 incandescent 
electric light plant. Address L. P. Andrews, man- 
ager. 

SEDALIA, MO.—The city council has granted 
a franchise to W. H. Powell, Jr., for the erection 
of an electric light plant, which will be put in in 
connection with the Sedalia Ice and Cold Storage 
Co., at a cost of not less than $50,000. 


See furthar page xxvii. 
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SCIENCE +? ART 


Go hand in hand in the makeup of VICTOR 
Apparatus; as an instance, we call especial 
attention to our 


STYLE “kK”? PHONE. 


Especially adapted to Long Distance and Toll-Line 

» work; it is provided with powerful Generator and 
Ringer, Long Distance Arm Transmitter and 
Double Pole Receiver. _ 

It can be fully relied on as an instrument of 
merit and like a good servant can be depended 
on to do its duty. 

The art is in the exquisite finish. 


You Will Do Well to Investigate. 


THE VICTOR TELEPHONE MFG. CO., 


166 to 174 S. CLINTON ST., CHICAGO. 
Does Not Infringe. 


Our Sty 


Telephone. Apparatus Guaranteed. 


171-173 So. Canal St., 
CHICACO, ILL. 


The Largest Manufacturers of 


Telephones a 
Switchboards 


In the United States. 


ALL GOODS STRICTLY HIGH GRADE 


gating One Hundred Thousand 
Telephones in use. Four Years 
Service. 


No. 37.—Our Leader. Write for New Catalogue, showing 


New Types and Prices. 


When writing Advertisers kindly mention 
THE BLECTRICAL ENGINEER... « 


THE STROMBERG CARLSON 
rezu.scem vt TELEPHONE MFG. CO. 


CHICAGO, U. 8. A. 


wy 
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Py, © 


THE ONLY manufacturers selling a complete line of public exchange, 
Toll Line, Police, Fire Alarm, Street Railway, Express, Central Station and 
Intercommunicatihg Private plant Equipment fully protected by patent. We 
respect all patent claims of others. SEND FOR CATALOG. 


Five Hundred Exchanges, Aggre- 


AUTOMATIC 


With EXAMPLE 
Compound To Call 
Generator 456 
Double Remove 
Pole Receiver 
Receiver Turn 
Rocker Pointer 
Arm to 4 and let it 
Solid Return 
Back ‘Then to 5 
Transmitter. Then to 6 

: Ring as 
Send for il Usual 
Illustrated aX i oa The Bell 
Catalogue i : | iit Will not 
Showing | i i" i Ring on 
Instruments. ie Busy Line 

| it Lilt : 7 


THE NATIONAL AUTOMATIC TELEPHONE CO. 
71-75 W. Jackson Blvd., CHICAGO, or SALINA, KAS. 


TELEPHONES 


As Shown in Cut 


‘fe $7.25 cas 


With Double Battery Box ..... $7.75 each 


Short Distance Magneto Call 
Telephones .. .c.shiemanee $5.00 each 


Battery Call Telephones...... $2.75 each 


ALL TELEPHONES HIGH GRADE AND 
FIRST CLASS IN EVERY RESPECT. 


nr, 


Send for complete catalogue of 


BLECTRICAL SUPPLIES, 


Mianus Electric Co 
MIANUS, CONN. 


WHOLESALE 


. Telephones 
and 
Magneto 
Bells. 


HIGH Naat 
GRADE. 


Magneto Bell No. 3. 


Farr Telephone & Cons. Supply Co. magneto Best Not. 
No. 357 DEARBORN STREET CHICAGO. 


INTERIOR TELEPHONES 


Our Circulars and Illustrations explain in detail. Send for them. 


THE ALLEN-HUSSEY CO., 218 RANDOLPH ST.. 


CHICACO. 


TELEPHONE 


Ra, ca a - 
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THE AMERICAN BELL TELEPHONE COMPANY. 


125 MILK STREET, BOSTON, MASS. 


| Napa Company owns Letters-Patent No. 463,569, granted to Emile Berliner November 17, 1891, for a 


combined telegraph and telephone, covering all forms of microphone transmitters or contact 
telephones. 


NOW READY. 
CATALOGUE No. 10. 


A New Pocket Battery Gauge, to retail $3.50, is now 
ready. 

Something New in Burglar Alarm Traps now ready. 
A lot of specialties we are now making can be purchased at the 
right price. 

THE MESCO DRY BATTERY (better than ever). 


Prices to suit buyers who are using cheaper grades. 


Manhattan Electrical Supply Co. 


32 CORTLANDT STREET, NEW YORK 


ACC Naor sncustuum, ute 
Mt tina po 


NET PRICE, $6.50 


THE 
‘«*NEW STANDARD” 
TELEPHONES. 
hy TW Perfect- 
i Working 
Tele- 
phones $ 5 a 0 0 
The first time that two Perfect- | 
Working High Grade Instru- 
ments were ever sold at this 
price. These Telephones are 
Fully Guaranteed. 


HIGHLY FINISHED OAK CASES. 
ALL METAL PARTS NICKEL-PLATED. 


all our goods they 
are adapted to meet 
all requirements. 


Complete lines of 
instruments for in- 
ter-communicating 
systems. 


OUR GRANULAR TRANSMITTER 


(Pat. June 14, 1898) used with all our instruments, 


COAL GRAIN TRANSMITTERS. 
WATCH CASE RECEIVERS. 
Manufactured by 


The Russell Tomlinson Electric Co., 


STRONG, 
DurRaBLe and 
PERFECT in 
Every DETAIL. 


41 Cortlandt Street, Write for 
Illustrated 
NEW YORK, U.S.A. Catalogue 


These TWO TELEPHONES will be 
forwarded to any address upon receipt of 
Five Do.vars, 


Thoroughly tested before shipping. Sold sepa. 
rately for any system. 


SUPPLIES. 


TELEPHONE REPAIRING. 


E-EQUIPPINC. 


Send for Illustrated ’98 Catalogue. 
Correspondence Solicited. Discount to the Trade. 


seepses , |THE RELIABLE ELECTRIC MFG. C0., S¢o5CST52,27REED: 


INCANDESCENT LAMPS RENEWED. 


Manufacturers of new lamps. Either NEW or RENEWED 


lamps exchanged for burned out lamps. 


LYNN INCANDESCENT LAMP CO., 


Lynn, Mass. 


[ncandescent Lamps RENEWED. 


GEO. K. HAIPIBLIN, =< © = 4 Peck Slip, NEW YORK. 


REPRESENT A PAPER and make $2 a day 
at home during leisure hours. Specimen copy and 
full particulars, 10c. 

THE AMERICAN BUILDER, Chicago. 


TELEPHONE. 


OMAHA, NEB.—The Citizens’ Telephone and 
Messenger Company has been formed. Tele- 
phone line and messenger service. Authorized cap- 
ital, $100,000. Incorporators: John O. Yeiser, R. 
D. Bedford. 

NEW LONDON, IA.—The Henry County 
Telephone Company, with a capital stock of $1,- 
000, has filed articles of incorporation. New Lon- 
don is the headquarters. 


See further page xxxii. 
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250-254 S. CLINTON STREET, CHICAGO, ILL. 


Western Telephone Construction Co., hig f eG 


Largest Manufacturers of \ GL 
TELEPHONES AND SWITCHBOARDS EXCLUSIVELY Hise Clarets Be ee 


IN THE UNITED STATES. ARCS TeLErHONE CO 


20 Warren Sx New Yorn 
Qur 1889 CATALOGUE is Now Read. wie fe ara a 
Wwe tave veto ood | Motive Powers and Their 


We will be, at all 
has examined our 


| Sapa Practical Selection. 


ready to meet in 
Switch Board who BY 


does not say it leads REGINALD BOLTON, 


them all and is abso- Past President of the Civil and Mechanica! Engineers’ Society. 
lutely all right. 


competitive test upon 
our Eureka Express 
Switch Board. 


Self Restoring Drop. 
Self Restoring Ring Off. 


Self Contained 
Operators Cam and 


Cloth. Octavo, 256 pages. Price, $2.25. 


EUREKA Every page contains valuable information to the prac~ 


Bridged Individual ELECTRIC tical man. All kinds of motive power are most exhaus~ 
tively treated of. There are also many time-saving tables.. 
f ; 
sae Ae COMPANY, Sent on receipt of price, by.” 
WRITE US FOR FULL TELEPHONES AND THE BEC TE ENGINEER, 


DESCRIBIEION. SWITCH BOARDS. 


120 Liberty St, New York:. 
157-9 SOUTH CANAL STREET wv ee CHICAGO. 


CTERLING=7 INSULATING VARNISH | [, — ail 


THE STERLING VARNISH COMPANY, - SS SS tee 


PITTSBURG, P 


“1 would as soon think | 


RUDOLPH GIESE 2228222852 of taking off the door- 
af aees ag eS 3 also of ‘‘Giese’’ Cast Steel bell as of doing without 
162-164 West 27th Street, New York. the telephone service.” 


‘THORBURN REID, Message Rates 


make the cost of telephone service iz 
CONSULTING ENGINEER. New York very moderate. 


athe 


In writing advertisers, mention of 


ELECTRICAL—Power Transmission, Electric Rail- NS 
ways, i payee puolated isd peeing De- THE ELECTRICAL ENGINEER Standard Equlpisatig rate varies 
sign. —Water Power evelopment “s 
REFRIGERATING Complete Ice Manufacturing uj be ebtoctne aero ; With the amount of use. 
or Cold Storage Plants. NEW. YORE On 

: ~ TELEPHONE 
No. 2708 Cet 7 120 No vocity. ST., Is Dey St., 952 Broadway, 115 W.3sth Su 


cCabe’ G Patent Double-Spindle sa] 
TWO !x"s ONE 


One a 26-inch swing ae the common run oF 
work, and the other a powerfully triple- 
geared 44-inch swing for heavy work. 


A substantial, carefully designed and well built 
4 tool, with wide range of speeds and feeds to 
handle all classes of work, from the smallest 
to the full swing. 


Costs but little more than an ordinary lathe. 


FULLER PARTICULARS FOR THE ASKING. 


Be an WMcCA BE, 


1x DEY S’TREET, A ba NENV YORK. 
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News of New Things: 


The Campbell Surface—Contact—Closed—Conduit System. 


$0990 00 Oo B00 O91 O00 G01 e+ G09 O00 Oo Gor Ger Ger Qor Sor Borer Ger @erGor@erGe 
9B O00 O01 O00 @ or @or Ger Ger Goo Gor Gor Ger Qo Gor Sor Ger Ger@oeGer Soe Ger Que 


7  @ : | @ 
Its Points of Merit: 
@ 
A water-proof, dust-proof conduit resting on top of the ties. 
One free-running trolley to each car. 
Low cost of installation; low cost of maintenance; ease of access for re- 
pairs that are few and far between. 

Perfect service under all fair conditions and better service than at present 


~-under worst conditions. 
Extreme simplicity in construction. 


$092 @ 90 O02 O02 00 G00 B10 Gor Gor B00 or Goo G+ Gor O22 Boe Goo Soe Goo G oc Gor GorSe 
©O 00 B20 B00 Oooo G oo Gee G oe Gor Gee Goo Gee O20 00 Boe Boe Gor Bo Soe Gor Oe 


Points of Superiority: 


Absolutely no magnetic switches to get out of order and cause er bia ite: 

No magnets or delicate apparatus buried in the ground in vaults and re- 
quiring constant attention and inspection. 

All necessary inspection done at car house. 

Absolutely perfect contact by trolley at all times, no ‘make and break,” 
no depending on the perfect working of innumerable separate switches for 
even the most ordinary service—in this most important point of. perfect 
transmission of the current from a buried conductor to motor on car 
the Campbell System excels all others. This one fact is worth a ton of 
talk. The magnetic-switch systems are necessarily complex and costly—the 
Campbell System is at the other extreme—simple and inexpensive. Magnetic- 
switch systems are too delicate in construction to stand continued hard 
service—the Campbell System is solid, heavy and substantial. 

This is enough talk—call on or write us and we will furnish you positive 
facts substantiating all our claims. 

Working model on exhibition at our New York office—large in- 
stallation under way—foreign and American contracts under 
consideration. } 


oe @ +6 © oe Goo O +9 Boor eo Gor Gor Ger G +9 Gos Oe O+ eGo e+ Gor Gor Gee Ber Der Ser Ge 
82 O02 @ 00 @ oe @ 00 or Goo Gor eo O00 or G09 Woe G09 W029 G0 Be Gor Bor Se Ge Ge 


was CAMPBELL ELECTRIC yowanoa, 
sorort "TRACTION COMPANY, = PA 
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FIREPROOF. ECONOMICAL. INDESTRUCTIBLE. 


: DISTRIBUTION 
T E EL UN 
MAIN JUNCTION 
OUTLET SWITCH 
AND 
CUTOUT 


Sole Manufacturers and Patentees 


The BOSSERT ELECTRIC CONSTRUCTION C0., 


R. B. COREY, Metropolitan Representative, {i151 Ge ya IN Ye 
5 -= e 


Havemeyer Building, New York. 


What Montauk Multiphase Cable Is. 


*DIVIBIONAL INGULATION. It is a cable constructed for use in place 
ALL COPPER CONDUCTO! . . e ° ° 

NSULATION BETWEEN GCONOUCTORS of plain wire for all interior electric adapta- 
POPPER CONDUCTOR TINNED tions, such as bells, telephones, district serv- 


ice, fire and burglar alarm, etc. 


ee OS MONTAUK—*© 
; SA ee" MULTIPHASE CABLE 


Xx is superior to and differs from ordinary wire 
S ° e e e e 
MEGAN ET WERT SReTOR FEI now in use, inasmuch as every infinitesimal 


part of the cable is alive to dangerous heat or flame and capable of giving automatic warning to any point desired. 
AS A BURGLAR ALARM it cannot be disturbed or cut without giving instantaneous warning. 
IT IS THE ONLY FIRE-DETECTIVE .CABLE IN THE WORLD. '%ecently aiopted by, the Gamewel 
Every infinitesimal part is a thermostat and a watchman. Montauk Multiphase Cable never sleeps, never fails. Montauk 
Multiphase Cables are small, neat, and very flexible, and are perfectly insulated. They are furnished in “Damp-Proof’ er 
“Water-Proof” construction and of any desired color, reeled or coiled in any length wanted. Their conductors are all stand- 
ardized 2 equal carrying capacity. Samples and descriptive matter mailed on application. Workings of cable demonstrated 
at our ofice. 


MONTAUK IMULTIPHASE CABLE CO., 12° 88°4W4Y, NEW YORK: 
METAL WorkKING Macuinery || { DRIDGE 


[ 


UILDING 


Western Agents: OUR CATALOGUE 


Manning, Maxwell & Moore, 22 So. Canal St., Chicago, Il. 
OF THREE HUNDRED PAGES ILLUSTRAT 
ING AND DESCRIBING A LARGE NUMBER OP 


=j= TOOL ROOM EQUIPMENTS | S826, Se 


AND PLANTS FOR MANUFACTURING AND ROOFS bisa ae! 


TYPEWRITING MACHINES, SEWING MACHINES, THE BERLIN IRON BRIDGE CO. 
and similar articles on the interchangeable oc ~& EAST BERLIN, CONN. yg >) 
system are furnished by the undersigned, of 
the highest quality, greatest efficiency and 
most satisfactory results to the buyer. 


Ask for Catalogue B. 


THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S. A. 
NEW YORK, 128 Liberty Street. BOSTON, 144 Pearl Street. 
CHICAGO, 42 So. Clinton Street. 


Fusible Core running throughout the cable is im- 
mediately short-circuited on any interruption by 
Fire or Thief, by Accident or Intention. 


Nore Upright Drilis, 
Just Sensitiwe Drills, 
oe Radial Drills, aiisizes. 


Machinery for the manufacture of Electrical Goods. 


THE GARVIN MACHINE CO. > Ses sa6,"ecick Streets 


1 A Philadelphia Store : Berlin Store: 
“a The Garvin Machine Co., The Garvin Machine Co., m.b. H. 
51 No. 7th St., Phila., Pa. 17 Burg Strasse, Berlin C, Germany 


Steel Dynamos and Motors, 8, 15, 20, 
35, 50, I00, 200, 300 and soo0-light 
machines, 14, 1, 2, 3, 5, 10, 15, 30 and 
soh. p. motors. State what you want 
and get our prices before ordering. 
The HOBERT Electric Mfg. Co., 
Troy, Ohio. 
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The steady and increasing favor in which any article is received is the 
best evidence of its merit. ‘This has been the history of our engine during 
the fifteen years of its existence, and our engines have been our best adver- 
tisements. The highest quality of materials and workmanship are used in 
their construction. They cost less for maintenance, are economical and 
«reliable, embody all modern improvements, and for these reasons deserve 


Chica go Office: 


1526 Monadnock Block. 


- and command higher prices than others. 


THE BALL ENGINE CO., 


Erie, Pa, 


SOUTHWARK FOUNDRY & MACHINE CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


REFINED AUTOMATIC CUT-OFF ENGINES 
FOR ELECTRIC LIGHTING AND POWER SERVICE. 
Our Porter-Allen Engines of horizontal and vertical type, simple compound, 


triple and quadruple expansion, in sizes up to 2,500 economical horse-power, 
are running in various central station and isolated electric plants throughout 


RILEY BROTHERS, 


16 Beekman St., New York, 


MANUFACTURERS OF 


Stercopticons, Magic [,anterns, 


Suitable for Oil, Electric or Lime Light, 
Lantern Slides, Films, and all accessories. 


“NON-SUCH” ELECTRIC LAMP. 


Back or Top Feed Light, Portable, Simple, Easily Man- 
AN ae Best Lamp of its Kind on the Market. 


Rew patent KINEOPTOSCOPE 


Projects and depicts every movement of actual 


the country. life on the screen. 


INQUIRIES SOLICITED —————_ 
POOP O OOO OPO rOrOPeK POPOV OVOWO POO GOGO YO VO VO VOVO VO VO VOM Ot ae ee 


are only COMPLETE when equipped with a 


} POWER STATION GREEN ECONOMIZER. 
THE FUEL ECONOMIZER CO., Matteawan, WN. ¥. 


LOLOL OOOO OOOO OP OKO OMOYPOLOVOVOLONONOVPOVOVO VO VOVO VO VOC VO COE 


McINTOSH, SEYMOUR & CO., 


AUBURN, N. Y. 


Send for our Catalogue and Prices. 
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whether for electric supply or for electric traction, 
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SEND FOR OUR CATALOG. 
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VALVE BNGINB ARRANGED FOR DIRECT-DRIVEN GENERATOR. 


ALL TYPES AND SIZES... 


High grade Gridiron Four-Valve Engines, with separate steam and exhaust eccentrics, 
and Positive Valve Gear. Economy, Durability and Close Regulation. 


Heavy Engines for Railway or Mill Work a Specialty. 


NEW YORK, SAN FRANCISCO, | BOSTON, 


HORIZONTAL TANDEM GRIDIRON 


IicINTOSH, SEYMOUR & CO., Cc, C. MOORE & CO., J. A. GRANT & CO., 
1011 Havemeyer Building. 32 First Street. 8 Oliver Street. 


European Representative, R. W. BLACKWELL, 39 Victoria Street, Westminster, London, S. W. 


XXX 


THE ELECTRICAL ENGINEER. 


[Vol. XXVII. No. 562. 


and gets there. 


uashos 


SOOO ee 


aren 


7 ata ete base. 


great expense. 


Wiis tills 


Mate 


PTI Pd 
ss and dd00 57 r ema t74 8 


ML GNEYLL, 


tional radiation at increased cost. 
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Steam or hot water, which? 


Inquire of the 


15% 


Of Energy Used. 


wc +S A Tota Loss 
d A 
Who would ride on a lumbering stage coach when he can. go. by the.““Limited ?” | 


Of all the mediums for conveying and delivering heat through long lines of pipe, steam 
is, and must remain supreme. Why? Because under moderate pressure it travels like lightning 


The boiler pressure is all the power required to deliver steam throughout a city to heat 
“its residences, stores, offices, churches and public buildings. Nothing could be more simple. 
When it reaches its destination it does its work, and resolves itself back to its original element, 
water. This is the Holly System, “The Limited,’ which reaches the end of its journey while 
the stage coach is lumbering its slow and laborious way along. sri anna 


Can we heat by water through long lines of pipe (the‘lumbering stage coach) ? ~ Yes, 
but at what expense? We must have two lines of pipe, and hot water pipes are proven short 
lived. We must have large and expensive tanks for heating the return water. We must have 
pumps, and power to force hot water to the tops of high buildings. 
costs to pump against a head. In cities, a large proportion of the buildings are already fitted for 
steam. Water heating would require refitting of these throughout, and 50 per cent. more addi- 
Electre heating is still in the dim future on account of its 


Everybody knows that it 


The electric companies know this, and to get back 85 to go per cent. of efficiency which 
they cannot secure in engine work, they are putting in the Holly System of heating, which ac- 
complishes this object. 


We can give many references to cities and villages that have this system in practical 
and successful operation. 


AMERICAN DISTRICT STEAM COMPANY, 


LockPORT, N. WY. 


ELECTRIC RAILWAYS. 


NEW HAVEN, CONN.—Plans are being pre- 
pared by the management of the New York, New 

aven & Hartford road for the adoption of the 
third-rail system on the New Haven & Derby 
Division, between New Haven and Ansonia. When 
this system is completed the company intends to 
consolidate its three stations at Derby into a large 
union station into which the tracks of the Nau- 
gatuck, Berkshire and New Haven & Derby divis- 
ions will run. 


ALHAMBRA, CAL,.—Arrangements for the Al- 
hambra Electric Railway are progressing in a satis- 
factory manner. It is the intention of the com- 
pany to push the work on the road, and we may 
expect to see the electric cars running in about 
three months. 


PERTH AMBOY, N. J.—New York capitalists 
have organized the Perth Amboy Railroad Co. The 
company has just secured an exclusive trolley fran- 
chise from the authorities of Perth Amboy, N. J. 
Its officers are: President, Leonard Lewisohn; 
vice-president, C. J. Wittenberk; secretary, J. C. 
McCoy. Negotiations are pending for an exten- 
sion of the Consolidated Traction Co.’s lines from 
New Brunswick to Perth Amboy, which will take 
the trolley line to the Staten Island Ferry, where 
it we connect with the Baltimore & Ohio Rail- 
road. 

PHOENIXVILLE, PA.—The Phoenixville 
council has passed an ordinance giving ‘the Mont- 

omery & Chester County Trolley Co. a franchise 
or 99 years. The ordinance requires the company 
to build the road within one year, 

WORCESTER, MASS.—At the annual meeting 
of stockholders of the Worcester Traction Co. the 
following officers were elected: President and _sec- 
retary, Thomas’C. Barr, of Newark; vice-president, 


C. H. Clark, Jr., of Philadelphia; treasurer, E. J.] Railway, in Whitman, to Plymouth, via Hanson, 


Moore, of Philadelphia. The report showed a sur- 
plus of $105,000 after interest and dividends. 


NIOBRARA, NEB.—A proposition has been 
made to build and equip a road to the Missouri 
River and across to connect with the Milwaukee, 
that this trouble might in some way be avoided. 
L. B. Rowe has applied for a franchise and prom- 
ises, if granted, to commence work not later than 
June 1, 1899. 


BURLINGTON, VT.—The stockholders of the 
Lake Dunmore Power & Traction Co. have elect- 
ed C. H. White, C. H. Bump, E. S. Marsh, W. 
T. Dewey and E. D. Blackwell, directors, and the 
board elected C. H. White, manager, and George 
H. McLeod, treasurer. 


RATHDRUM, IDAHO.—The commissioners of 
Kootenai County have granted a franchise to the 
Rathdrum & Spirit Lake Transportation Co. to 
build an electric railway between Rathdrum and 
Spirit Lake. 

WASHINGTON, D. C.—The Hevner Construc- 
tion Co., of Philadelphia, has been awarded the 
contract for constructing and equipping the Wash- 
ington & University Electric Railway, which is, to 
run from Wisconsin avenue west and north past 
the American University to the District line. Work 
is expected to be completed about June 15. J. D. 
Croissant, president, Washington. 

SOMERVILLE, MASS.—The Boston Elevated 
Railway Co. has filed petitions in Somerville and 
Medford, asking for locations for double tracks 
from Powder House Park, in West Somerville, to 
the West Medford station. 

BROCKTON, MASS.—The Brockton & Ply- 
mouth Street Railway Co. has been organized, with 
a capital stock of $150,000, to construct an electric 
line from the terminus of the Brockton Street 


Pembroke, Halifax, Plympton and Kingston. The 
distance is about 18% miles, and the gauge will 
be 4 feet 814 inches. 


ELECfRIC LIGHT. 


NEWPORT NEWS, VA.—The Peninsula Elec- 
tric Light and Power Co.’s president is about to 
purchase $20,000 worth of new machinery for ex- 
tending its system. 


SLATERS, W. VA.—The Slater Coal Co. has 
put in an electric light plant with a 75 k. w. gen- 
erator, 125- h. p. boiler, 125 h. p. engine and two 
low-vein coal cutters. More cutters will probably 
be installed. 


SOUTHSIDE, W. VA.—The Capetown Coal Co. 
will put in a new electric light plant, to consist of 
a 100 k. w. generator, 165 h. p. boiler and 150 
h. p. engine. 

IBEX, COLO.—The contracts for furnishing 
and installing the necessary machinery for the 
power and light plant for the mine four miles from 
Leadville has been let to the Denver Engineering 
Works Co., Denver, Colo. The plant will have 
ten 1,200 c. p. are and 1,000 16 c. p. incandescent 
lights. / ; 

LOS ANGELES, CAL.—The Woodhill and 
Hulse Electric Co. has been formed for light and 
power; incorporators, H. B. Woodhill, B. F. 
Hulse, C. J. Hulse, F. J. Woodhill, I. M. Raf- 
erty, L. D. C:; Gray. 

HILLSBORO, TEX.—George B. Peyton will 
etect an electric light plant in connection with his 
ice factory. Address S. J. Hunter, engineer, Cle- 
burne, Texas. ‘ : 

See further page xxxiv. ) h.:—' 
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REMEMBER. | 


THAT a little knowledge is a dangerous thing. 


THAT the more you know, the more valuable is the market value 
of your services. 


THAT with earnest endeavor you can round out your know- 
ledge and bring it up to date. | 

THAT competition with college-bred men is an up-hill fight, un- 
less you give yourself up to earnest study. 

THAT the study of electrical engineering—like all engineering 
sciences—is based upon a knowledge of certain fundamental sub- 

jects. 4 7 ses UB | Fiatn sey ee ; 

THAT any individual or any institution which can post you 
rapidly and efficiently without interfering with your regular 
work must be what you are looking for. 


THAT the Electrical Engineer Institute of Correspondence In- 
struction has done this, is doing this, and will continue to do this 
for thousands who appreciate that proverbial “ word to the wise.” 

THAT we teach you at home—in the evening—without inter- 
fering with your daily work. 


THAT our courses are cheap—terms of payment generous—in- 
struction absolutely reliable, and methods endorsed by every 
prominent electrical engineer. 


THAT we guarantee you confidential correspondence—all mail 
is sent to our students in sealed, blank envelopes. 

THAT we have over twenty courses covering every branch of 
electricity. 


THAT we will send to you, free of charge, our handsomely 
illustrated book, entitled «Can I Become an Electrical En- 
gineer,” which is full of interesting matter, and forms a valuable 
addition to every electrical library. 

If you want careful personal consideration of your particular case, 


address the management directly. 


THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, 


HERMAN A. STRAUSS, E. E., General Mara 


Dept. VI., 120-122 Liberty Street, 
NEW YORK. 
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CREAGHEAD ENGINEERING CO., 
CINCINNATI, O. 
Manufacturers of Line Material, 


Arc Light Construction 
Material, 


Central | Manufacturing Co. 


Chattanooga, Tenn. 


YELLOW Pine c = —Cnese OSS ARMS. 


Manufacturers anid 
Cie Dealers in 
Se aK YELLOW PINE CROSS 
MOULDINGS Se ARMS, LOCUST PINS, 


OAK PINS, ELECTRICAL MOULDINGS, OAK BRACKETS. 


Creaghead Mast Arms, 


Trourriks SoLiciren. 


Large stocks on-hand. Delivered prices quoted, 
F. O. B. cars, your city,in any quantity. {ss Write us, 


T ‘cre: BOLTS ~- SUA AGES BOLTS - S| 
“GROSS ARM BRACES &+ 3. 


For TELEGRAPH, TELEPHONE and ELECTRIC LIGHT COMPANIES. 


COHN & BOCK, Princess Anne, Md. 


Pennsylvania Railroad Freight Rates. 


~ FOR CONSTRUCTION WORK ~ 
1 “SALEM “IRON :WORKS: 
i SALEM.'N. C. 


ESTABLISHED A CENTURY AGO. 


For TOOLS, DRILLS, DIES, etc, 


OCTAGON AT, 

AND ROUND. All Kinds Manufactory, SHEFFIELD, ENG. 

a LROLILEX Chief Am. Office, 91 JOHN ST., N.Y. 
ate Stock. | Wm. Jessop & Sons, Ltd 


D. W. PHELAN, 280 Broadway, New York. 


ELECTRIC CLOCK SYSTEMS fot oe 


; For Mills, Factories, Office Buildings, 
ae Public Buildings, Hotels and Rail- 
a roads, Schools, Colleges, and In- 
stitutions of every kind. 


ELECTRIC TOWER CLOCK 


operating from one to four 
dials of any diameter. Send 
for descriptive booklet. 


FULTON, MO 
“Your Tower Clock and the entir 
Electric Time System  extendin: 


through our buildings 
EXCELLENT SATISFACTION. 


Missouri School for the Deaf, 
By N. B. McKee, Supt. 


have given 


| 
| 
| 
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kaa 
STANDARD ELECTRIC TIME CO., 
Box 191. WATERBURY, CONN. 


‘L Tome That Tells of Tools.” 


we 
All about every known Tool, large and small, and F 
its uses, size, weight, and present market price. Every 
Tool described and illustrated by fine and = 
accurate cuts. Send at once for MONT- 
GOFMERY & CO.’S thoroughly up to date 
TOOL CAT ALOGUE for 1898.°* 510 pages 
with index. Pocket size 64x44, rounded. xg 
edges and stitched covers. Every fore- 3g 
man of workshop or factory should have g 
a copy. Mailed for 25 cents by 


MONTGOMERY & CO., 


105 FULTON STREET, NEW YORK. 
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JESSOP’S STEEL 


FOR HIGH POTENTIAL POWER 
TRANSMISSION USE “PROVO TYPE” 
HIGH POTENTIAL INSULATOR. 


This Insulator was designed by V. G. 
Converse, E.E., for the Telluride Power 
Transmission Company of Provo, Utah. 
It has been in successful operation for 
more than a year at Mercur, Colorado, 
carrying a current of 40,000 volts. 


Manufactured and Guaranteed by 


HEMINGRAY GLASS CO. 


COVINGTON, KY. 


Manufacturers of Glass Insulators for all purposes. 


Contracting eS Designing ELECTRIC RAILWAYS. 


i en ILL.—The Seer eeyyh as State has 
s + icensed the incorporation of the arrisburg & 
Consulting ns Testing Southern Railroad ver It has a capital stock of 
600,000, and the principal offices are to be main- 
Manufacturers’ Agents for tained at Ciicago. It is proposed to build a rail- 
fond from a point in Saline County, through’ Sa- 
8 f) 8 line, Pope and Hardin counties, to a point in Har- 
Machiner and Station SI lias din County; from Harrisburg through Saline and 
Williamson counties to Marion. The first direc- 
tors are Seth F. Crews, Ralph Crews, A. D. rao 
-_ Se Wells, of Chicago; S. S. 

ville 


WATERLOO, IND.—The Northeastern Indi- 
ana Street Railway Co., with a capital stock of 
20,000, has been incorporated under the laws of 


Barger, of Eddy- 


THE PELTON ENGINEERING CO. 


CLEVELAND, OHIO 


534 inches high; 7 inches wide. 


Indiana, and a charter alee the company for . 


the construction of a street railway line from Or- 
land, Ind., to Angola, and to this city, taking in 
Pleasant Lake, Ashley and Hudson, and thence_to 
Fort Wayne, taking: in Auburn and Garrett. The 
road will be constructed in the spring. The pas- 
senger rate has been fixed at a cent a mile, and 
the freight tariff is equally as low. 


LANSING, MICH.—The contracts for the con- 
struction of the Lansing, Dexter-& Ann Arbor 


Electric Railway have been signed, and work will -— 
be commenced as soon as the weather will permit. - 
The road will be 60 miles long.._ Eastern capital-- 


ists have taken the bond issue of $1,800,000, and 


have arranged with the Westinghouse Co. to build 


and equip the road. 


THERE EOCTRILCAL. ENGINEER. exx¥ 
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: A COMPARISON 


OF RESULTS IN POWER TRANSMISSION 


-Shafting vs. Electricity. 


| 


~ $00 a cent. “ ‘ - 60 per cent. 40 per cent. 
jus his represents power The line-shaded portion shows the power. 
used to drive a shop by Steam Engines ea that may be saved by driving 


through belting and shafting. — . . the same shop by Westinghouse Motors. 
“WE ARE PREPARED TO CITE YOU INSTANCES. 


Westinghouse Electric 


& Mig. Co., Pittsburg, Pa. 


OPO SS OS OOO SOS ESOS ODES OSES ODIO SS. -< 


Offices in all principal cities, 
Westinghouse Electric Co. Ltd., 32 Victoria St., London. 


SSESOESOSOSOSOeSocCSeCHCECeCeSeCeSeCecesceceo# 


eoece 


— $5.05 0S OS OS OS OS OO SOOO OS SOHO SOS OOOO OOOO ESOS OS OS OSSD? 
FERRER ERNE EERE EERE RENEE RPE EP EEE NEPAL LEY RELLAERERLL LEE RI ERLE ELE EE ERED, 


.-WESTINGHOUSE...  } 


aaiannannnannnanaaanananansnanaanaaaanaaaaaaacaaas REAR ABMALAARARARARAAALARARKRALA annaa 
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GAS ENGINES 
FOR POWER 


We make them. Our design has been 

- thoroughly tested, and is known to 
be all that is desired. Simplest, most 
economical and satisfactory. 


Send for our new catalogue. 


Church, Kerr & Co., Engineers. 
| Machine Co., Manufacturers. 


Westinghouse 


Works at Pittsburg, Pa., and Chicago, Il, 


- OFFICES: 
New York, Boston, Chicago, Pittsburg, Detroit, _ Philadelphia; 
: ; And all Foreign Countries, 


| THE NAME oF Westinghouse |S A GUARANTEE. 


/ 


Ri 


ne eae, THE ELECTRICAL ENGINEER. LFebnary 8 | 


PAROUSE-HINDS. ELECTRIC oD. 


Main Office and Works, Syracuse, N.Y. New York Office and Warehouse, 23 oe 


OUR 


CROWN BRUSH. & 


Made flexible end- ways s. 
sid¢-ways or stiff end 
for Fr samples and orice Tist 

sry ompare with other 


CROWN WOVEN ¥ WOVEN he aetna BRUSH CO.. = SALEM, MASS. 


mo Sige kia BOGE & ROSETTES OUR SPECIALTY "== 
Write for tum particulars, tree Samples, ete, 
Cleat-Concealed-Combination-Sq, Base 


Investigate—$6 saved is interest on $100, 


H.T. PAISTE Co. 
CHICAGO PHILADELFHIA 


DYNAMOS PREC ES R MOTORS 


Correspondence 
Solicited. 
Te = TRADE MARK. 
® gents ©) 
a Wanted. THE STANDARD FOR RUBBER INSULATION. 
sl ; 1889—Paris Exposition Medal  1893—World’s Fair Medal for y 
= ¢ om for Rubber Insulation. Rubber Insulation, ie 
i | 
” a, . Sole Manufacturers of . . 
(@) < 
g IOKONI : WIRES, 
“ Z TAPE, 
“| Candee Weatherproof Wires, ~ 


Manson Tape. a 


Z| 
THE 6KONITE CO., Lta., : 
y, 
? 


45-47 WILLARD L. CANDEE, a 
vork srneer, | sbomsutcueeren,| Mecce™ 293 BROADWAY,” 


BROOKLYN. W. H. Hoparns, Sec’y. NEW YORK . : 


WRITE TO 
FERRACUTE MICH. fo. 


BRIDGETON, N. J., U.S.A. 


FOR CATALOGUE OF 


Wit. EEZ=RATERTS — : FE 
Dynamo. De = ‘ Bs 
cDELTING? ST. LOUIS, MO. mee 
, | as Ebert St. 164SummerSt. 129 No. Third St. 
And other Sheet Metal Tools for all kinds of phew Terk, Noh ““Goston, Mass. _ Philadolphte,® , 
BLECTRICAL WORK, 


Especially the Cutting aiid Notching of : KochWovenWire Tbe } namo Brush ’ 
ARMATURE DISCS. GOLDMARK & WALLACE, a for U.S. 
$4444444444444444444444444 ~ 421 Worth Street, New York. | 


WROUGHT RON BRIDGE (OMPANY Iron and Steel Bridges, 


F.M. WYANT Treas. and Gen’! Manager ~-— Girders, Turn ‘Tabl es, : 
CURLEY mms, canton. onto. Buildings and Roofs. § 


MOTORS ETC, Se“ rsinntes 


“| 


—FLEGTRIGITY IN BRAZIL—MORTON THERAPEUTIC. CURRENT. 


STANLEY & 
General Electrical 


32 and 34 Frankfort Street, 


_ Contracting - Consulting - Designing + Testing 


a 
‘FRANK 'N, PHILLIPS, Pres, EUGENE F. PHILLIPS, 
e¢ ’ 0. H. WaGENSzIL, Treas. Gen’l Vlanager. 


a aay ELECTRICAL 


Een: 


| 
> CRI 


18-17 Cortlandt St., New York. 
AIN OFFIC? .- 


SIMPLE 
- WIRES ann CABLES 


Construction. 


_ . SIMPLEX ELECTRICAL Co. 
M4 Cornhill, Boston, 


TELEPHONES. 


Send for New Catalogue. 
Cee IEW  Y RK, 


—— MANUFACTURERS’ AGENTS FOR 


MACHINERY and STATION SUPPLIES. 


THE PELTON ENGINEERING CO., Cleveland, Ohio. 


E. ROWLAND PHILLIPS, Vice-Pres 
Cs 


Bare and Insulated Bleetric Wire, 


Electric Light Line Wire, 
Incandescent and Flexible Cords. 


Railway Feeder and Trolley Wire, 


‘ AMERICANITE, MAGNET, OFFICE - 
AND ANNUNCIATOR WIRES, 
Cables for Aerial and Underground Use, 
New York Store, P. C. Ackerman, ro Cortland St. 
Chicago Store, F, E, Donohve, 241 Madison St 


Montreal Branch, Eugene F. Phillips, Klec. Works | 
Main Offices and Factories, Phi:lipsdale, R, I: ms 


NEW YORK 


For Underground, Submarine, Line and Inside 


1137 Monadnock Block, Chicago, 


PLUGS AND RECEPTACLES 
i DOOR SWITCHES. 


ANCHOR ELECTRIC Co. 
; BOSTON. — | 


TIME CUTOUT 


J-JONES & SON, 
62 Cortlandt St.. New York. 


+. C -O. Mailloux, 
| CONSULTING ELECTRICAL ENGINEER 
- 150 NASS\TT STREPT, NEW YORK. 


William Marshall, 
x Manufacturer of ELECTRICAL CONDENSERS, 
] STANDARDS A SPECIALTY, 
709 Lexington Avenue, New York. 


EXPERT CHEMISTS 


PECIALISTS IN ARMATURE AND FIELD CoiL 
"INSULATION. 

MASSACHUSETTS CHEMICAL Co., 
ny - < BOSTON, MASs., 


’ 

& 
a 
4 


AUTOMATIC — 


NEW YORK, MARCH 2, 


1890. Price ro Cents. 


PATTERSOR, 
Equipment Supplies, 


Builders of belted 


Main Office : 


R, REMINGTON, JR.; Sec, 


c 
WORK PROVIDENCE, 
j 


R. 1. 


MSHAW WHITE CORE 


Okonite Wires, 
Okonite Tape, 
Manson Tape. 
CANDEE WEATHERPROOF 
WIRES, °° 
_ THE OKONITE Co., Ltd., 
253 Broadway, NEW YORK, 
Every Electric Light and Railway 
: Plant should be provided with 
BRISTOL’S RECORDING 


=~) VOLTand AMMETERS 


Makes continuous record day and 


night. Send for circular, 


THE BRISTOL Co., 
WATERBURY, CONN. 
New York Branch. 121 Liberty St. 


> / ff 4 
swconoing / 
cae | 
1 reas al fl 
a GE 
' 


CIRCUIT BREAKERS 


__CUTTER ELECTRICAL CO., PHILADELPHIA. 


tne SIinnvAnLU vr Ink WURLU 


Pitot 7 Boost St. 


BATTERIE oe 
Lead Encased Cables. 


CREFELD HLECTRICAL WORKS, 
49 Federai Street, Boston, Mass. 


CROCKE 


THE STANDARD 
For RUBBER INSULATION. 


The Leclanché Battery Co. | ae 


CO. 


and direct-connected Power Generators, Di- 


EWHEELER 


ar 


rect current motors of all sizes, voltages and speeds. 
Dynamotors, motor dynamos and boosters. 


39 Cortlandt St., New York. 


FIBRE. 


Works: Ampere, N. J. 


Our name is a guarantee of High 
Quality, Reasonable Prices, 


Prompt Service and Polite At- 
tention. 


Union and 10th Streets, 
WILMINGTON, DEL. 


-FFOR 


WIRES 


a Raven White Gore Wires, Raven Black Core Wires, Competition Line Wires, Grimshaw and Compstition Tapes and Splicing Compound. 


MANUFASLTURED: BY 


INSULATED WIRE 


COMPANY, : 
BRANCHES {oon ice Fg paeaas ye SAN FRANCISCO; 


X 


71 Flood Bidg, 


MPIRE.... 


ELECTRICAL INSTRUMENTS. 
Empire Electrical Instrument Go. 


654 HUDSON ST., NEW YORK, 


Pepper & Register, 
ELECTRIC STREET RAILWAY 


CONTRACTORS AND ENGINEERS. 
Davip Peprsr, Jz., ME A. 1. Reeistzn. M.E- 


1414 So. Penn. Sq., Philadelphia, Pa, 


WHEELOCK BATTERY. 
Without an Equal for Fan and*all Metors. Does 
not polarize under heavy work. 

CRY PATTERIES 
Rest of all is the ** NIA Scot.>9 
fade byJ.H. BUNNELL & CO. 76 Cortland St., N.Y. 
Best construction and ingredients, Strongest, 


most durable and reliable. ~ Size 6x244. 50 cents 
per cell. Liberal discount. . 


Frederick Sargent. A. D. Lundy, 


SARGENT & LuNDYy, 


ENGIN HERS, 
13 and 15 Monadnock Block, CHICAGO, ILL. 


KIELEY’S STEAM TRAP 


Pressure Regulators, Da 

iia Regulators, Noiseless an 

ie Tight Back Pressure and Relier 

mipe** Valves, especially. adapted. fox 
i. Electricand High Pressure 

Plants. 


KIELEY & MUELLER, 


MANUFACTURERS, 
2 to (7 W. 3th St., New York. 


uT 
et 


THE ELECTRICAL ENGINEE Rio [vol <3 ge 
‘THORBURN REID, © 


CONSULTING ENGINEER. 


ELECTRICAL—Power TransmissiongElectric Rail- - 
ways, Central Stations, Isolated plants. Machine De- 
sign. HYDRAULIC—Water Power Development 
REFRIGERATING — Complete Ice sie jshochnied rs 
or Cold Storage Plants. 

zy erconnner: _ 120 LIBERTY ST., 
Ne.'2708 Cort, 2 eee 8 Cort. N. Y. City. 


“TreTolalilni Manna | 

GAS LIGHTING 40 (ale 

RELL CATALOGUES jam 

OW OUT)... 6 
(hhe FRANK HL STEWART & CO. ii 


35.N.711ST., HILAL 
PHILADELPHIA'S LEADING SUPPLY HOUSE. . 


THE STOREY MOTOR & TOOL COMPANY, PAUL HOENAGEI 


THE 


STORET 
MOTORS 


Tron Clad. Completely Closed In. 
Dust and Mo:sture Proof. 
No External Magnetism. 


Specially Adapted for 
DIRECT CONNECTION 
TO MACHINERY. 


Special Direct Current Motors. 
For All Classes of Work. 


464 SOUTH BROAD ST., TRENTON, N. 4 is Manufacturer of Electrical and- Telegraph In 
struments and Small Machinery. Experimenta 
Cable Address: StorEY, TRENTON. Branch Factory: Work ioiland ip Baier New ¥ ay permis 
sion. an erth St.. New Yor a 
A B C Code used. HAMILTON, CAN. Established 1&7 


4 


FOR ARMATURE COILS AND FIELDS. 


INDIA AMBER : Reet cee: a 
he M:1-C- a 
INSULATED Be “COMPOUND CAN 
Cloths and Papers. i UNE GUALED. 
Eugene Munsell s Co. ot Mica Insulator Co. INSUL INSULATOR aa 
*- 218 Water St.New York & Chicago. 117 Lake St. : 
REGISTERED 


EUROPEAN AGENTS, BERGTHEIL & YOUNG, (2 CAMOMILE ST., LONDON. 


IN ANY SHAPE OR PATTERN. 


AUTOMATIC CLOCKS. 


Our 60 day Clocks with /uto- 
matic Calendar are justly famcus. 
When fitted with Synchrcnizers 


American Vitrified Conduit Company, 


; fa H i f ( 
Cransform ers . MANUFACTURERS OF es 
y \Vitrified Salt Glazed Underground anda : ] 


: e Interior Conduits. and 
: electrically conrected with 
: K u kiman Electric Co. Contractors for Complete Installation master clocksany number ofthem ~ 
; of Conduit Systems.... can be kept correct and uniform 
ELKHART, INDIANA. C. J. FIELD, General Manager and Chief Engineer as to time. Just the tning for 


factories, schools and public 


General Office: 39 Cortlandt St., New York. buildings © Also ~ 


a% 99 Highest Grade for 
Electrical Insulac 
tion and Mechan: 

& ical Purposes, 


IN SHEETS, TUBES, RODS AND SPECG/AL SHAPES. 


CATALOGUE AND SAMPLES ON APPLICATION. 


VULCANIZED FIBRE COMPANY, Wilmington, Del. 
-INCANDESCENT LAMPS RENEWED. 


_ .-Manufacturers of new lamps. Either WEW or RENEWED. 
lamps exchanged for burned, out lamps. : 


LYNN INCANDESCENT LAMP CO., 
Lynn, Mass. 


UIMBY SCREW PUMPS, ctcricromes. 
q S PS. ELECTRIC PUMPS.’ 
NO VALVES. NO PACKING. NO PULSATION. 
Trade ) Mark. nis pump is simple in consiruction, has few parts and is very efficient. 
SEND FOR CATALOGUE, 


WILLIAM E. QUIMBY, Washington Life Building, 86 Liberty Street, New York. 
DON'T BE MISLED ito believing’ that eset (ok tale 


leable iron valve motions are good 


Program Clocks, 1 es Shleohen 


And everything electrically ‘con- 
nected with clocks. E 

‘Write usstating what you re- 
quire ard ask tar easawiin = No. 29- 


THE PRENTISS CLOCK 
IMPROVEMENT CO., 
Dept. No. 2, 

49 Dey Street, NEW YORK CITY. 


y au Ht ih" 


Your Work ? 


’ Tf you are dissatisfied _ 

with your situation, your sal- % 
ary, your chances of complete 
success, write to The International 
Correspondence Schools, Scranton, Pa., x 
and learn how others so situated are getting 


An Education by Mail | 


Students in the courses of Mechanical or Elec- 
trical Engineering, Architecture, or any of 
the Civil Engineering Courses are 
soon qualified for salaried draft- 
ing room positions. Write. 
for pamphlets. 
The International 
Correspondence ‘ chools, 
Box 978 ~ 
Seranton, 
P 


enough, just because you are told so by the manutacturers of cheap steam 


pumps. Henry R. Worthington used these materials until last year, but 251 to 255 ! 
de NEW JERSEY_R.R.AVE. NEWARK: N-J; 
hnding that the present day requirements made the use of the best material 


mecessary, began fitting all Worthington Pumps with forged steel valve mo- 2 5 
MAKING CUT-OUTS OUR SPECIALTY: 


Write for full particulars, etc. 26 alg 
of Open and Covered 


mons and links. While they cost more, the expense is worth the difference. 


Fhat is the opinion of engineers of experience throughout the world. 


BOSTON. CLEVELAND U ne O U S 

varcaco. HENRY A, WORTHINGTON, atLaxra I I 

2T. LOUIS. LEA NS. Money saved is money earned. 

ee NEW YORK. SAN FRANCISCO. H. T. PAISTE CO. ca 
BUTTE. CHICAGO PHILADELPHIA 


{ 


_ 


Press of THE CHEROUNY PRINTING AND PUBLISHING CO., 17-27 Vandewater St., New York. 
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Western Electric 


TRADE MARK, 


ENCLOSED ARC LAMP. ARC 


Is only 22 iaches over all. 


Burns 150 hours. ) Lighting Dynamos 


Has a new device which renders 


retrimming the easiest pos- | Send for SIZES FROM: 

AY eet Bulletin 50 Light to 150 Light, Capacity 9.6 Amperes. 
Every part can be easily inspect- | 1002. 85 to 180 Light, Capacity 6 Amperes. 

ed, removed and replaced if Mey 

necessary. 


Send for Circular. 


Albert & J. M. Anderson Mfg. Co., 


289-293 A Street, SO. BOSTON. MASS. 


E. W. BLISS CO. 


43 ADAMS ST., BROOKLYN, N. Y. 


BRANCHES. 
WESTERN OFFICE: 96 W. Washington St., Chicago, Illinois. 
EUROPEAN OFFICE: 12 Ave. De La Grande Armee, Paris, France. 
LONDON: The Projectile Co., Ltd., New Road, Wandsworth Road, S. W. 
BERLIN, SCHUCHARDT & SCHUTTE. § BRUSSELS. 
VIENNA. § Owners of the Stiles & Parker Press Co. ( COLOGNE. 


PRESSES, DIES AND SHEARS, ETC. 


Western Electric Company 


MONUFACTURERS OF 
Cables, Wires, Telegraph Instruments, Electric 
Light Apparatus and Supplies. 


a i LONDON: } 79 Coleman Street, E. C., and 
“BLISS” PAT. AUTOMATIC NOTCHING PRESS. " J North Woolwich, E. 
These machines are of entirely new design, and offer several important PARIS: 45 Avenue de Breteuil. ANTWERP: 83 Rue Boudewyns. 
advantages over other machines of this class. 


THE ADJUSTMENT FOR DIFFERENT DIAMETERS, is made by 
simply turning the hand-wheel shown. No alteration or readjustment of 
pawls or indexing parts to suit different diameters. 

THE ADJUSTMENT FOR DIFFERENT NUMBERS OF Wirt Brushes 
NOTCHES is effected by means of change gears instead of the usual 
pawl and index-plate device. These gears only need be changed to obtain 


any desired alteration in the number of notches. This obviates the neces: Wirt Rheostats 
sity of using a SPECIAL indexing plate for each style of disk, and effects 

a considerable saving, as the change gears are comparatively inexpensive. : 
Write for further particulars. Queen-Wirt 


DESIGNERS AND” BUILDERS [OF 


TOOLS FOR ELECTRICAL WORK Instruments 


BUCKEYE 


 , INCANDESCENT LAMPS. 
: UNEQUALLED IN BEAUTY AND SERVICEABILITY. 
i Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, Ohio, 


ee ee 


iv THE ELECTRICAL ENGINEER. [Vol. XXVII. No: 565. 


| | : 

| Before Closing Contracts for 

| Fan Motors ic 
mane : 

| ox sure to see THE 1899 MODELS or te = 

| GENERAL ELECTRIC COMPANY, | 

Novel Designs. Low poe Small Consumption of Current. 

: main Oftice: SCHENECTADY, N. Y. | 

: | Sales Offices in all large cities of the United States. 


ARAAARASARE ARAL 
COL HANDLING IN POWER PLUATS. 


This is an interior 
view of the Metropoli- 
tan Street Railway 
Company (Kansas 
City,Mo.) boiler room, 
showing Hunt Noise- 
less Conveyor and 
arrangement of chutes 
for spouting coal di- 
rect to the Automatic 
Stokers. This convey- 
or, after delivering the 
coal to the storage 
bins,which are located 
over the furnaces, 
passes underneath the 
boilers, receives the 
ashes, and transports 
them to a tank from 
which they are readily 


LIGHT 
SAVERS — 


Light is lost if not put where 
it is wanted. It is lost when é 
reflectors are’ not used, and 
when thése reflectors *do ‘not 

reflect all the light. There 
is a vast difference in the. re- 
flecting power of different 
surfaces. 


No. 2,628. “& 


removed. ; 
ae is only one of 
t the many great instal- 
A\CGA Na bilate or edaeapaee THESE Reflectors are of maximum power. 
describe: Cataloaue 9810 treats of ** Coal Handling for Steam Generation.” Weare Particulars in Catalogue 32. 


al lad t d d f di ; 
Aiteeeatn TW. HUNT ‘COMPANY, WATER St. WEST NEWBRIGHTON, I. P. FRINK, 551 Pearl he New York. 


Works di TATE 
orks direct ATEN ISLAND, N. Y. Licensed to manufacture Combination Gas and Electric Fixtures. 


e(mHE NEW AMERICAN TURBINE D> 


Electrié. Power 
Transmission... 


STATE YOUR REQUIRED i 


a! je RSS ee creed et PS he £ od 


Send for Detdicanb’ and mention. The Electrical Engineer - ; oa 


THE DAYTON GLOBE IRON WORKS GCO., °**29s:.277° 
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ALPHABETICAL INDEX TO ADVERTISEMENTS. 


A—AllenHussey Oo. ...... xxix) Crosb > a : 
: American Battery Co. 2.) Xaill| OO ee ne Ye | HoTsoless Ago.-...-+...++.. —— | Montauk Multiphase ough Uomaon ostane Wari eaaeEn 
an Pie siviola Se ta\er Memes Villar GAO). 6 2 /algl nielofaienitaitvejét te'e ate ge Works... — 
: Bell Telephone Oo... xxviii Crouse- Hinds” Elec. “Co —— o— Montgomery & Go. xxxi| Sargent & Lundy.. i 
American Builder .. ..... XxX1v// Cutler-Hammer Mfg. Co.. xxxi| |—India Rubber & Gutta Morgan, J.L . Sp aie xi | Sawyer-Man Elec. Co....... —— 
Am. Dist.Steam Oo......., xx | Cutter Elec. & Mfg. Co..... re & ix Percha Ins. Co....,..... — Munsell & Oo MEMES 7 ii | Shanda & Co., R it — 
Am. Elec. Htg. Corp... seeee Eng tituterofkGorrespond-8|< 4 oe ee Sheaft & Jaastad Remar eae xiii 
Am. Eleo. Tei, Co Xxix ain Globe Iron Wks. ence, The Electrical N—National Automatic Shelby ElectricOo...... zs 
American Elec. Vehicle Co. Kem iHeyOO, o>. ee se new eins iv} Engineer,....... xxxii & xxxiii| TelephoneCo .... xxix | Shultz Belting Co........ 5 
4m. Electrical Heater Co. xxaiv | Dearborn Drug & Chem.Co. vii Insulating SaddleStaple Co.xxxvi | National Conduit & Cable Simplex Electricaldo... a as 
_ American Electrical Works i} Delaware Hard Fibre Co.. i| (nternational Correspond- OO. sseecesseceecises aoe —— | Smith Co.,8. Morgan. .... viii 
American Engine Co,...... xviii| Diehl Mfg. Co.. ARE x| ence Schools.... ........ ij | National India RubberOo. — Smith, T, B ror ests = 
Am. Gas Furnace Co...... xvii| Dyer, Edmonds & Dyer ... xxiil New York and Ohio Co... .. — Southwark Foundry and 
American Industrial Pub- J—Jessop & Sons,Ltd., Wm, —— | New York Central & H. R. Machine Co 4 i 
lishing Co ...... 02.00... xii | & Eastern Elec. Cable Co. — | Sewell, B. W,.....s00ec.. 00 “TEN RS ae ee Pea xxvi | Standard Paint Oo... eat 
Am, Impulse Wheel Co... xxii| Eddy Elec. Mfg, Co ....... xiii| Jonns Mfg. Co., H. W...... — | N. Y. Insulated Wire Co.. i'| Standard Ther. & Hlee.60... 
American Reflector & Ltg, Edison Decorative and Jones & Son,J ........... i] N.Y. Telephone Co......., xxxi/ Standard Elec. Time C ve 
i ee eee xxi| Miniature Lamp Dept... xxli] Jones Gage Co.........ecce OV Ohio -E i Standard Und ni wae 
American Vitrifica Con- Electric Appliance Co ..... xxii SFR 10 Elec, Specialty p Gable c erground - 
duit Co.........,........ ii | Electrical Engineer Institute K—Kammer Co., John... xxii | gpori ae pat <SeRGea Tk oae Sid StAnine A Doce Be 5 
Anchor Elec. Co... ... . i] of Correspondence, Keuffel & Esser Oo......... xxxvi | 9 ieee ; y van, oe i 
: wa i HAR .. | Osterberg & Sutton...... . xxxiv | Sterling Varnish Co......... xXxi 
Anderson, A.&J.M....... iii | _‘The........6.. xxxil & xxxiii| Keystone Elec. Inst.0o.... xxii Ostrander, W. R. & C Stewart & Co.F.H ii 
Armitage-Herschell Co....  xvi| ElectricGas LightingCo,.. xxi Kieley & Mueller...... ... i ie ea ~;, | Stillwell-Bierce  & ‘Sin ith: 
Elec. Storage Battery Co... ——| Klein & Son, M ..... cht {| Paiste Co., H. Te . .. ih vanedo Serves, 
ee Emerson Elec. Mfg. 0o..... x viii Kino wlosdO: sane ae jij | Partrick,Carter & Wilkins. xxxi Sto Battescee cis a xviii 
B—Bacon Air Lift Co..... xv Empire Elec. china Works xxi Kuhlman Hlactric Co Pass & Seymour.......+... —— Tage Sattery Supply Co, —— 
eer. COs eee sc tie ne | Empire Instrument Co . Fi ge Pelton Engineering Co...,i & xxv Spe el A ToolCo.. ii 
Ball Engine Cv ........... xii Ericsson Telephone Oo... xxviii Lat ba Roaghcseaco: Pelton Water Wheel Co.,.. xviii inet a aed a ee C0... + xxix 
a Wallncs.. eee nore Elen. Oo. ute PERIL WN AL, coon eoecs cane gs viii | Penna, Railway Supply Co. xxiv Byes: Batt ateee zit 
ames Co., W. F. so. ceeXXXiIV : Lar oO. dB? ae, tre dee —— | Pepper & Register......... Bei ‘ 
pates & Bro. ..-..-a--- eet Carr Pale, Coie. eagle ms barge See Mee eer Pet Te Vipera Electric Mfg. Co.. xii Sion ae oe x¥i 
Beattie Zinc Works Co .... —— | Felten & Guilleaume — icathar Preserver Mfg. Co. xxiy | Phelan, D. W..... ......-. — | Thompson, Ed. P sey 
Becker, August............ xxxi| Ferracute Mach. Oo ....... —, | Leclanche Battery Co...... i| Phillips & Sons, E,......... xxxvi| Townsend & Decker........ xxiii 
Bernard Od.,E.G@.... .... ——J| Fischer Equip. Co .... .. Viii) Leffel & Uo..The Jas....... xviii | Phillips Insulated Wire Co. xxiii erie) a 
Bibber-White Co... ....... i&x | Forest City Elec.Oo....... **¥XV1/ Leonard Elec.0o.,Ward .. xxiii | Phoenix Autom, Filter Co. —— U—United Elec, per 
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RILEY BROTHERS,| “CROFTON CROSBY STEAM GAGE & VALVE CO. 


SOLE MANUFACTURERS OF 
16 Beekman St., New York, 


Pop Safety Valves, 
MANUFACTURERS OF 


Water Relief Valves, 
e e STO RA GF wve=~ Improved Steam Gages, 
Stereopticons, Magic [,anterns, : 
Suitable for Oil, Electric or Lime Light, mB Hy hi T T ERY. 
Lantern Slides, Films, Films, and all accessories. 


Steam Engine Indicators, 
Single Bell Chime Whistles, 
Pressure Recorders, 
““NON-SUCH” ELECTRIC LAMP. NOVEL FEATURES. hb s eee 
Back or Top Feed Light, Portable, Simple, Easily Man- Cheap. Light, Durable, Efficient: eo re cusidiather Steciaitics. 
. Motorcycle Balleries a Specially. 
RILEY’S ith bl te 
NEW PATENT KINEOPTOSCOPE CROFTON STORAGE BATTERY CO. BRA ANDEN PUMP VALVES) re. 
Projects a SSS RGR Mi here Red JAMES Ke *-PUMPELLY, Rubber, with Wire Coil Insertion. 
MANAGER.” Main Orrice ano Works: BOSTON, MASS. 
IMPROVED LEDGERS | Mommy scour. state 
Maximum Annual Capacity Size, 18 x 18 inches RECORDING GAGES & ta and Price $25, 00 
8,000 CUSTOMERS see ABSTRACT METHOD allatla. j 
ee eee aS aa Address JONES GAGE CO., 5 Broad St., Boston, Mass. 
T. pM TE “ha Sern MASS. Manufacturers of the “‘ Peerless,’’ the Standard Cage of the World. 
In Sheet or Wire, any degree of Hardness, | ATi N U Vi 
BAKER & CO.. NEWARK, IN. J. 


Patent Gage Testers, 
ipulated. Best Lamp of its Kind on the Market. itobe atid Angle’Valvee, 
Send for our Catalogue and Prices. 327 DEARBORN ST., CHICAGO,ILL. Stores: Boston ; New York ; Chicago; London. Eng. 
E 
Meee Phe NES SUPPLIED Successors To S. P. JONES. 
NEW YORK OFFICE: 120 LIBERTY STREET. 
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wei JE WV ELL S 
Mapes Manufactured 
wtactured MIGINTOSH BATTERY AND OPTICAL CO., 
521 to 531 Wabash Ave., CHICAGO, ILL., U.S. A. 
Sold at the lowest price ever quoted for an absolutely standard instrument. 
e e e e 
Milli-Ampere Meters, Ampere Meters, Volt Meters, Milli-Volt Meters. 
9 9 b] 
Absolutely reliable for use in either vertical or horizontal position. 
The construction is exceedingly rigid, fitting it to withstand the rough usage to 
which portable instruments are frequently subjected. 
This Meter is of the d’Arsonval type, having a coil moving in the field of a per- 
manent magnet. 
It is dead beat. 
It has uniformly spaced scale divisions and it has an adjustable dial, so that should 
y 8p J 
the index become bent it is but the work of a moment to set it to zero. 
SEND FOR AN 1899 CATALOGUE. 
ewell 3 
Jewell Standard Ampere Meter We manufacture the very highest class of Medical Batteries, Electrodes and Electro Therapeutical Specialties 
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The United Electric Improvement Co. 


OFFICE AND WORKS: 19th ST. and ALLEGHENY AVENUE, 
PHILADELPHIA, PA. 


MANUFACTURERS OF 


Direct and Alternating Current Apparatus 
for Lighting and Transmission 


of Power. 


” 


20+ +0-- 0+ H-+0-O-0-@ 


INCANDESCENT ‘LAMPS. 


FOR ANY SERVICE. 
SEND FOR SAMPLES OF OUR NEW SERIES LAMPS. 


March 2, 1899.] THE ELECTRICAL ENGINEER. 


DEARBORN (OMPOUNDS REMOVE ALL SCALE. SCALE, 
ANALYZERS OF EVERYTHING  [)FAPRORN DRUR AND CHEMIGAL WORKS | MAKERS OF BOILER COMPOUNDS 


OFFICES: Manufacturing and Analytical Chemists, WORKS: 
29, 30, 31, 82 & 83 Rialto Bldg, wear. er. EDGAR, - Pres’t 2395-27-29 La Salle Street 
Telephone, No. 3935 Main CHICACO Telephone No. 1130 Sout, 


We do not manufacture Exchange Telephones nor Switchboards, 


Sut we ° HIGH GRADE MAGNETO BELLS 


make a full And other Standard Telephone 
line of Parts for the Telephone Manu- 
facturing Trade. .« x ex 


Send for our New Catalogue No. 35 W. ~~} 


REG.TRADE MARKS. ‘|THE PHOSPHOR BRONZE SMELTING CO. [IMITED, W.C A yCUNE Mrc.. Co. 


XPo 


2200 WASHINGTON AVE.PHILADELPHIA. “parr Pa UNC CHES ano Cites ce 
= ee BRAND ai Der Hore BRONZE” JAT aa 


TELEGRAPH appness es WoRcES TER, 


YOUNG; WORCESTER ‘ie 
rf \ 
WESTERN DNION MASS. °y 


‘ CODE us ae 
es * eta PANe U.S.A. 
Rents aa AGENCIES: 


setts. SONNENTHAL & Co.; ; London. E. SONNENT THAL, Jr. Berlin. 
. W. PEABODY & Co., Paris. : JOSEF SCHVARCZ, Budapest. 


ae ae SOLE Weneae IN THE U. S. 


Your education will have been neglected until you have thoroughly familiarized yourself with the 
undoubted merits of our 


TYPE “M-P” SLOW-SPEED MULTIPOLAR 
GENERATORS, MOTORS 


For Belting, Gearing or 


Belt and engine types, for 
Lighting and Power Trans- 
MisSiON SE€IviCe. _-—_ii\ 


Direct-connecting to Line 
Shafting or machinery of 
any O——— 


Our Bulletin No. 127 will tell you a great deal about them. 


THE C & C ELECTRIC COMPANY, 


Main Office: 143 Liberty St., New York. 
Works: Garwood, N. J. 
Sales Offices : 


BOSTON, 19 High St. BALTIMORE, 22 Light St. LONDON, 47 Victoria St., Westminster. 
CHICAGO, 1013 Monadnock Blk. PHILADELPHIA, 45 N. 7th St. ST. LOUIS, 211 Lucas Ave. 
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‘LA ROCHE 


VICTOR 


Double Pole Quadruple Double Pole Independent 
Break. Action. 


eA TT 


VICTOR No. 2 AUTOMATIC 


ALTERNA TORS 
Write for Bulletin, No. 8, 9, 10 and 11. Also Discounts, : 
Rae 13th AND HUDSON STREETS, NEW YORK. Switches . 
Break. 1, 2, 3 and 4 Pole. i 


OUR MUSIC WIRE HAVING HIGH TENSILE 
STRENGTH AND ABSOLUTE UNIFORMITY 


SPRING IS EXCELLENT FOR SPRINGS... ) : 


HAMMACHER, SCHLEMMER & CO.,— 


Wi 4 = Correspondence Importers 
Solicited. 


209 BOWERY, NEW YORK. 


Progressive People Buy —_ 


...Up- =to-date... 
Wood’s Moto-Vehicles. 


This Run-About Buggy, 


Just the thing for central station men, line inspectors, 
street railway superintendents, business or ‘pleasure. 
Ready for instant service. Charged for 25-mile run in 2 
hours. Fully guaranteed. Write for catalogue. 


PRICE, $775.00. 


Runabouts, -cabs, hansoms, victorias, delivery wagons, etc. 


FISCHER EQUIPMENT COMPANY, 


— /110-112 EAST 20th ST., CHICAGO, ILL. — 


March 2, 1899. ] 
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Cleveland Armature Works, —— 

Chas. E. Gregory... ...-.. XXV 

Hochnausenv & Hall.,......xxxvi 

kf #. Homer & Co. ....... —— 

Milter-KnoblockCo.......: xXv 

Pelton Engineering Co..,..i& xxv 

Penna Ry supply Co ..... xxiv 

Van Dorn & Dutton........ xxv 
Rheostats. 

Cutler-Hammer Mfg. Co.... xxxi 

General Elec.Co* ...... iv 

Ward Leonard El.Co...... xxiii 

Ohio Elec. Specialty Co. ... xxi 

Chas, Wirt ..... <<. Abas sc iji 

Zimdarss&/ Hunts. «sess — 
Roofing. 

H. W. Johns Mfg. Co....... — 

Wrought [ron Bridge Co... xxxi 
Rotary Vire Pumps. 

S. Morgan Smith.......... xviii 
Slate. 

Monson-Burmah Slate Co. .xxxiv 
Sockets. 

General Elec. Co .......... iv 

Pass & Seymour............ xv 


Shafting, Pulleys, Hangers. 
S. Morgan Smith ......... xviii 
Springs. 
Wallace Barnes Co.. 
Cary Spring Co............ 
F.N. Manross ....... 
Steam Loops. 
Westingnouse,Church, Kerr 
Mi COM neato 
Westinghouse Mach. Co... “Se 
Steam Packings. 
H. W. Johns Mfg.Co ...,,, 
‘Steam Specialties, 
Kieley & Mueller. 
Steam Turbines. . 
Westinghouse Church, Kerr 
MOO! eewcens CES rx Ky. 


Westinghouse Mach.Oo,.. xxXv 


Steel, 
Wm. Jessops Sons Lid ,.,. 


‘Supplies, General Electrical 


A.& J, M. Anderson. iii 
Bibber White Oo.......... i&x 
J.H. Bunnell & Oo, ..... i 


Electric Appliance Co .... xxdi 
Franklin Electric Supply 
House...... 
General Electric Co....... iv 
Chas. E. Gregory Co....... xxv 
J. Jones & Son ....2.,,.066. i 
O S. Knowles ............. xxiii 
BS. D> Large &'C0;0... «2. = ox 


H. T, Paiste Co.. .......... ii 


sees eee 


Partrick,Carter & Wilkins .. 
Stanley & Patterson........ i 
Western Electric Co....... iia 
Western ElectricSupply Co. 


Switchboards. 
A. & J. M. Anderson....... iii 
General Elec. Oo........... iv 
Geo. M. Mayer,......:06.-. —= 
Switches. 
Anchor Elec. CO..... ....6- i 
A. &.J. M. Anderson.,.... iii 


Crouse-Hinde Elec. Co. ... 


Outter Elecl. & Mfg.Co.... i& ix 
General Elec. Co.. ......... iv 
Hart & Hegeman...... Capes & Ab 
8. D. Large & Co.......... — 
Zimdars & Hunt ... ..... —— 
Telegraph Apparatus. 
J. H. Bunnell & Co ....... i 
Telephones. 
Allen Hussey Uo ........ x ix 
Am. Bell TelephoneOo.. . xavili 
Am. Elec. Télanh.Co .... xvic 
Central Tel. & Elec.CoO.... Xv1x 
Ericsson Telepone Co..... xxviii 
Eureka Elec. Co.......... xxVili 
Farr Tele.Co.. a citewreo, DOMES 
E. W. Jewell . see xxiii 
Manhattan Elec. Supply ‘Co. — 
Mianus Elec. Co xxix 


National Automatic Tel. Co. x8ix 


N.Y. Telepbone Uo.......;- xxxi 
Peru Me Tel. Co........ sii 
Reliable Elec. Mfg. Co -XxVili 


Russel-Tomlinson Elec.Co. xx viii 
Stanley & Patterson .. i 
Stromberg Carlson Tel. Co.. xxix 
Victor Tele. Mfg. Co...... LXXViii 
Western Elec. Supply Co... 


Western Teleph. Con.Co.,, xxVili 
Transformers. 

General Elec. Co.... ..--.- iv 

Chas. E. Gregory Oo........ xXV 

Kuhlman Flec.Co......... ii 


Moloney Electric Co.....,. XV 


Wagner Elec. Mfg. Co...... xvi 

Western Elec. Co....... .-. iii 
Trolley Cord. 

Samson Cordage Wks... ... —- 
Trolleys. 

A. & J. M. Anderson ...... ini 
Turbines. 

S. Morgan Smith.......... x Vili 
Valves. 

The Crane Co....... aiateieieete xxiv 

Crosby Steam Gage and 
Val¥0 OO ke 6-8-0 - ancl Vv 
Varnishes. 

Sterling Varnish Co........ xxxi 
Water Motors. 

Am, Impulse WheelOo..... xxii 
Water Wheel Governors. 

Lombard Water Wheel 
Governor Oo............. xxiii 
Water Wheels. 

American Impulse Wheel 
GOWOTIN. Nine <a sists aciwietele xxii 


Dayton Globe Iron Wks.Co. _—siiv 


The Jas. Leffel & Co;...... xViii 
Pelton Water Wheel Oo.... xviii 
S. Morgan Smith Oo....... XViii 
Stillwell-Bierce & Smith- 
Valle Ceo. gems scsace| =X Vili 


Wires and Cables. 
American Electrical Works, i 
Orefeld Elenl. Works.......i& x 
Bastern Elec. Cable On. ... 
Electric Appliance Oo . 


eee XXI1 

Felten & Guilleaume...... —— 

General Elec. Co... . ... iv 
Hammacher, ‘Schlemmer 

OOS be ns sscexcaeegresses (Vili 

WR. Harris’ 226. sc ccc. ee 


India Rubber and Gutta 
Percha Tos. Mo, . 
Montauk Multiphase Cable 


Nat’! India Rubber Co.. 
N. Y. Insulated Wire Oo.. i 
Okonite Co., Ltd., The . i 
Phillips In sulated Wire Go xxiii 
Jno, A. Roebling’s Sons Co, xxxiy 


Simplex Elecl. Oo......... i 

Stand. Underg’d Oable Co.. xxiii 
Year Books, 

D. A. Weubsch..........-... -— 
Zine. & ° li Whew Og? 

Beattie Zinc Wks. Coat.) — 

J. H.Bunnell & Co-....... i 

E. Phillips & Sons......... xxxvi 
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CIRCUIT BREAKERS 


4000 AMPERES D. P. 


We feel that there is a difference 
between our method of doing busi- 
ness and the methods with which you 
may be familiar. Our object is to call 
your attention to this difference. 

In the first place, we try not to test 
our Circuit Breaker on your appa- 
ratus. The laboratory is the proper 
place for a test, and it should be more 
severe, if possible, than the device is 
likely to get in actual practice. Un- 
doubtedly faults will be developed in 
practice which the careful manufac- 
turer will be quick to take advantage 
of and correct. 

Another thing—note this. We ac- 
tually build and deliver and get our 
money for the special instruments we 
advertise. Our machines are not built 
on paper. Some months ago we built 
for the Western Electric Co, of New 
York City, upon the order of one of 
the most exacting engineers (Mr. H. 
Fleetwood Albright), two 4,000 am- 
pere, double-pole, I-T-E Circuit 
Breakers. A few weeks since Mr. Al- 
bright duplicated his original order, 
and we are also building for the West- 
ern Electric Co., of Chicago, several 
machines of the same capacity. A cut 
illustrating this machine heads this 
column. Duplicate orders speak more 
convincingly of the merits of our in- 
struments than any words we can use. 


THe CUTTER, CO: 


I112 Sansom street, Philadelphia, 
120 Liberty street, New York City. 
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DIEHL ELECTRIC FANS 


For all Circuits, except Alternating. 


SEND FOR 
CATALOGUE. 


Our line of electric fans for ALL pur- 
poses for the present season is the most 
complete that we have ever placed 
on the market, and the high stand- 
ard of our product has been strictly 
upheld. 

Our fans are the cheapest because, 
they are absolutely the best made, 
wear longest, require less outlay for : 
repairs and show a high- 
er efficiency than any 
other fan. This  state- 
ment is fully sustained 
by tie past record of our 
fans. Our place has al- 
ways been inthe lead and 
we intend to maintain 
that position, 


__ ee | 000000 .. | “a | 
DIEHL MANUFACTURING CoO.., 
561-563 Broadway, NEW YORK. Main Office and Works, 


SHOWROOMS ; ¢ 192-194 Van Buren St., CHICAGO. 


128-132 Essex St., BOSTON. 


ELIZABETHPORT, N. J. 
B. WwW. CO. 


STANBARD STREET FIXTGRiges 


alee Fixtures are furnished complete as shown in cut, with 4-foot goose neck of 


34 pipe, standard 16-inch hood and 14%-inch deflector of heavy tin and of approved 
pattern. All castings of Malleable Iron. 


Fixture No. 3 has a movable yoke 
of malleable iron on which insulators of 
standard glass type are used. This is 
without doubt the best fixture on the 
market. 


Insulated bushings furnished with all 
fixtures without extra charge. 


Clusters made on Fixture No. 3 at a 
slight increase in cost. 


PRICES ON APPLICATION. . JOBBERS SUPPLIED. 


BIBBER-WHITE COMPANY, 


..+ Manufacturers, 49 FEDERAL STREET, BOSTON. 


—~) 
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YLODHO®®DOGDGGOOGHHOOGQOOOH®OOONOHHOOOQO.D}OOS OOO 
FI RE LOSS ES 28 2% 2% GREEN’S For utilizing the waste “8 
heat from steam boilers. 
Are an impossibility if you use the 


MORGAN OUTLET BUSHING 


SAFE AND SUBSTANTIAL, CONVENIENT, e« « e e« « 
e® e# e e e e ECONOMICAL, EASILY INSTALLED. 


A MONEY MAKER !—-@—-A MONEY SAVER! 


OCOOOQQOOE 


SPECIALLY ADAPTED FOR 


Electric Light and Power Plants 


side wall. 
A fourteen- 
inch canopy 
covers this 
with a half 
inch to 
spare. 


Estimates given for 


COMPLETE ECONOMIZER PLANTS, 
With the different systems of DRAFT 
SEND FOR ESTIMATES AND SPECIFICATIONS. 


THE FUEL ECONOMIZER CO., 


Offi 
MATTERAWAN, Fond Office. OF 
NEW YORK, 74 Cortlandt Street. 
BOSTON, 53 State Street. 


g SAA ESNEISC SI Bt street. MATTEAWAN, N. Y. 
.) 


“PDOQOQOQOOO ®DOOOMOOOOQOQOOOGQOOOC OOOOOOOOOO 


THE STURTEVANT 
Generating Sets 


Horizontal or 

Upright .. - ENGINES. 
Sizes up to 75 K. W. Send for Bulletin G. 

Seven Types... Thirty-six Sizes. 


_., Outlet Bushing }} 2 
s, applied toa © 
oF combination O 

| fixture on a S$ 

@) 

@ 

© 

@ 

@ 

@ 

® 

e 

L) 

t) 


OOOOO@OOMQOOOMOOOQOOOQOOOOO COMOODOOOQOOQOOQOQOOOOS 


Prices and circulars on application. 


JACQUE TL. MoRGAN, 
KANSAS CITY, MO. 


GCOMOOQOMOOQOOOO 


B. F. Sturtevant Co., 


BOSTON, MASS., U. S.A. 


WAREROOMS: Boston, 34 Oliver St. New York, 
181 Liberty St. Philadelphia, 185 No. Third St. Chi- 
cago, y So. Canal St. London, England, 75 Queen Vic- 
toria St 


The Franklin Electric Supply House. 


H. P. FEISTER, Proprietor, 
506-508 Cuthbert St., PHILADELPHIA. 


Wholesalers and Jobbers in 


© High Grade Electrical Goods and 


Manufacturers’ Selling Agents. 


Our Facilities and Equipment are unsurpassed 
for the handling of goods in large volume. 
Our Prices, like our Goods, are guaranteed 
right. 


Circulars and Catalogues upon request, 


—— 
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‘The steady and increasing favor in which any article is received is the 

best evidence of its merit. This has been the history of our engine during 

. the fifteen years of its existence, and our engines have been our best adver- 

tisements. The highest quality of materials and workmanship are used in 

their construction. “They cost less for maintenance, are economical and 

reliable, embody all modern improvements, and for these reasons deserve 
and command higher prices than others. 


THE BALL ENGINE CO., 


j Chicago Office: ; 
{S0e0Monddaccee Bioce Erie, Pa, 


DIRECT COUPLED SETS. 


Central Valve Engines. 


For full particulars, write 


Mi. C. BULLOCK MFc. Co., 


1183 W. Lake St., CHICACO. 


SOUTHWARK FOUNDRY & MACHINE CO,, 


PHILADELPHIA, PA. 


BUILDERS OF 


REFINED AUTOMATIC CUT-OFF ENGINES 
FOR ELECTRIC LIGHTING AND POWER SERVICE. 


Our Porter-Allen Engines of horizontal and vertical type, simple compound, 
triple and quadruple expansion, in sizes up to 2,500 economical horse-power, 
are running in various central station and isolated electric plants throughout 
the country. 


TWO VALUABLE BOOKS. 


The Destruction of Steam Boilers: 
Being a practical treatise on the deterioration of 
steam boliers, from the effects of incrustation and 
corrosion, with simpleemethods for preventing the 
same, etc., etc.. by W. H. Wakeman, Pamphlet, 
6 xq, illustrated. Price 25 Cents. 

Refrigeration and Ice Making and Re- 

frigerating Machinery : 


Being a practical treatise on the construction, ope- 
ration and the careand management of Refrigerating 
Machinery, by W. H. WaxemMAN. Pamphlet. 6 x 9, 
fully illustrated. Numerous valuable tables, etc. 
Price 25 Cents. 


SEND FOR NEW CATALOGUE. ¢ 


The American Industrial Publishing Co. 
BRID EPORT, CONN 


EVERY ELECTRICAL TOPIC MAY 
ne OBTAINED THROGUH US. SEND FOR 
OUR CATALOGUE. IT IS UP-TO-DATE. ' 
The ree Engineer, 


ne tric Mfg. Co., as WATER. 
Peru Electric Mfg¢. Co HEATED. 


Peru, Indiana, 
FREE EXHAUST, DURABLE 
EASILY CLEANED. 


INQUIRIES SOLICITED. 


Box 53. 


Manufacturers of 


Porcelain Sundries of every description. 


Main and Branch Cutouts, Porcelain Knobs, 
Cleats, Tubes, Rosettes, Switches, Wall 
Receptacles, Motor Cutouts, etc., etc. 


STRATTON 
SEPARATOR: 


DELVESSDRY STEAM AG | : 


Cor hes, 


BATTERIES OF OUR SUPERIOR MAKE: 


LACLEDE 4° HERCULES. 


To YOUR ‘ou bbreaings 


_at MFE. 


We take orders for PORCELAIN SPECIALTIES in Quantities. 
WRITE FOR CIRCULAR. 


D eouBeRT 14-16 ais ST, a YORK. 


t£C ENCR NY . _ Ce 
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EDDY DIRECT CONNECTED GENERATOR. 


“TYPE C. D.C. 


Small Generators for Direct-Connection to Engines. 


The type G frame as used for our smaller standard generators 
has also been adopted for direct connection to engines as 
shown in the illustration. The octagonal frame is used and 
supported from the engine bed by lugs on its side. 


THE EDDY ELECTRIC MEG. CO., WINDSOR, CONN. 


oes 


McINTOSH, SEYMOUR & CO., auburn, N.Y. : 


POCPOOS 


WLL ZENG + AY He ol 


NEW ILLUSTRATION EACH MONTH. 


ALL SIZES AND TYPES. 
SPECIAL ENGINES TO MEET REQUIREMENTS. 


NEW YORK SAN FRANCISCO BOSTON 
McINTOSH, SEYMOUR & CO. Cc. C. MOORE & CO. J. A. GRANT & CO. 
26 CORTLANDT STREET 32 FIRST STREET 8 OLIVER STREET 


; 
: 
2 
: 
q 
: 
: 
; 
4 
: 
; 
: 
; 


; 
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Advance Information to All 


who wish to see the Safety Third-Rail System of Electric Traction in operation on a 


0 a=———___ 


practical scale. In a few weeks or thereabouts we will have a car showing our system run- 
ning at Manhattan Beach. Weare installing this work now for the Manhattan Beach 
Hotel and Improvement Co. We will then extend invitations to friends and acquaintances 
as well as to those interested who will make themselves known to us, to inspect our Third- 


Rail System in ACTUAL COMMERCIAL OPERATION. 


The General Electric Co., New York, furnishes the car equipment, which is the G. E. 1,000 type. 


The Peckham Motor Truck & Wheel Co., New York, furnishes a Peckham No. 14 Swivel 
Cushion Double Truck. 


The Duplex Car Co., New York, furnishes the car body, which is 39 feet over all, and seats 


48 passengers. To be the handsomest combination car body ever built by that company. 
George H. Carey, 1 Broadway, New York, furnishes all rails, tires, supplies, etc. 


It is the only Third-Rail System adapted alike for surface and elevated 
roads, both for city and interurban traffic. 


IT HAS THESE 
Pebebobobefofoefoeoefoefooboe-k SUPERIOR ma 


contact skates. Is able to pick up its switches without the power house current. Storage battery consists of 
but a few cells which are continuously charged and require no attention. The car lamps are always lighted, 

whether the power house current is on or not. The switches open by gravity, rendering the live section in 
the roadway possible only under the car. The car body covers and guards both live sections, so that there is no 
danger to passing people or animals. The switches are absolutely non-arcing. The cars can be operated on a 


z Can be built for the price of a good overhead system. Uses but a single set of third rails. Does away with 
on flooded track without danger or inconvenience. Theswitches are extremely simple and absolutely reliable. 


gs 
PEEEEEEECECECEEERER EEE ELE LM Meh oe oho eb Fe FEPEPEEEEET 


There are a great many other advantages which we will be very much pleased to demonstrate. experimentally 
A perfect working model of our Third-Rail System is in operation at our office. Bring with you the most competent 
disinterested electrical expert. Fullest investigation solicited. 


Temple Court Building. THE SAFETY THIRD-RAIL ELECTRIC CO. 


NEV YORK. 


oe 
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Standard Thermometer and Electric Co,, {DO YOU DO PUMPING ? 


PEABODY, MASS. 


THE... '* BACON 


Upton “Midget” AIR LIET company 
Enclosed Are 100 BROADWAY, NEW YORK 


MAKES A SPECIALTY OF 


| Lamp... ARTESIAN WELL WATER SUPPLY 


MADE FOR Utilizing 
Compressed Air as 
ASeaRCUITS. the Motive Power 
ata for Pumping. 
Best in the Market ! Well Systems Designed 


| and Located for Electric 
Light and Power Stations 
Cities, Towns, Factories, 
Etc. 


Steady! Simple! Economical! 


SEE OUR NEW 
TYPE FOR 1899, 


= Send for Catalogue A. 


Suitable Pumping 
Machinery furnished 
5, and Erected 


B| and put in actual operation 
with results GUARANTEED 


AGENTS: 


Air Lift Plants remodeled 
so as to obtain an increased 


NEWMAN-SPRANLEY CO., 32 Barone St., New Orleans. . 
UNHAM, CARRIGAN & HAYDEN CO., If Beale St, San Francisco. bape ae ate SEI 
OHN F 644 Craig St., Montreal. ; Pee se ee : More than 250 wells satis. 
ICHARD PATTERSON & CO., 57 High St., Belfast (Ireland). - - — =! factorilyoperated bythe Bay x. 
General European Agents: H. M. SALMONY. & CO., Ltd., 118 Charing svstem. 
toss Road, London (England). 


Send for particulars to 


MOLONEY ELECTRIC CO. 


2d and Vine Sts., 
ST. LOUIS, U. S. A. 


HIGHEST EFFICIENCY. .. China Sockets... § 
SMALLEST CORE LOSS, ek a 
CLOSEST REGULATION. Em , 
PERFECT VENTILATION. 1 

GUARANTEED against = 

Burn-out for TWO YEARS } — 


COLD ROLLED STEEL 


KEPT IN STOCK, .003 TO .049 IN THICKNESS- 


PSPRIN NAMEL OF PLAT D- TEMPERING DONE AT SHORT NOTICE 7e< 
Z c BOON STEEL Mal en Bae See Dee REY) 5 


 WALLAGE BARNES C95%2" 


Rew Work Office, 23 Dey Street, F. M. hawking. 


/ARAARAAAA 


In writing advertisers, mention of The Electrical 
Engineer will be esteemed a favor, 
‘ ; Approved by Underwriters for 
~ » 220 Volts and under. 
‘A 8 Z Correspondence Solicited, 
ee EVERY DESCRIPTION-FLAT o2 ROUND WIRE, a 
9 «dp SUEEL O® BRASS- A COMPLETE ASSORTMENT oF HIGH GRADE PASS & SEYMOUR, Syracuse, N. Y., U.S.A. 
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ei§ river OPEN CIRCUIT CELL 


Is THE 


o¢ 


Harrison Primary Cell No. 1. 


For Telephones, Bells, Annunciators, Burglar 
Alarms, Physicians’ Outfits, Dentists’ 
Lamps, Etc., Ete. 


POSITIVE ELEMENT: | E. M. F. 2.45 Volts. NEGATIVE ELEMENT: 
Zine Self-Amalgamating. oe 4 
No Local Action. Capacity: | Lead Peroxide. 
No Creeping Salts. 40 Ampere Hours. No Carbon. 


waaeby HARRISON BROS, & CO., tcorporatea, PHILADELPHIA. 


For Prices and Full Information, Address 


===) THERMO ELECTRIC CO.,=2:- scence. Ne york. 


OOO OOOOOOOOS $O0OOO5O95150OO50O5OOOS $O09000O000000000000090000009O OOOO 


. a ‘To the Rear.” 


Though this is not a proper command for Amer- 
icans in war, it is necessary in selecting a 
switchboard. 

A board may look very well on the front, but 
be so confused on the back as to be absolutely 
dangerous, 

The illustration shows the type of clean cut, 
open work which we have adopted in all our work, 

Send us your specifications. 


99990999 9O9O99OFH $466666696906066966600066 


@ 


WAGNER ELECTRIC MFG. CO., 


GENERAL OFFICES ST. | OUIS, U. S. A. 


Ss, a. c. and d. c.; power boards, a. c. and d.c.; lighting boards, AND FACTORY: 
street railway boards. 


WE HAVEN’T BEEN SAYING MUCH 


ABOUT, .ELEVATORS... GEE: 


BUT SINCE THE ORGANIZATION OF THE 


TRUST 


WE HAVE FOUND THE DEMAND FOR INDEPENDENT 
APPARATUS SO GREAT AS TO WARRANT OUR 
AGAIN ACTIVELY ENTERING THE FIELD WITH A 


DIRECT-CONNECTED ELECTRIC HOIST, 


BUILT ON ‘THE LINES OF THE BEST MODERN 
PRACTICE, IN ADDITION TO OUR WELL KNOWN 
FRICTION-GEARED TYPE. 


Se ARMITAGE-HERSCHELL CO., 


No. TONAWANDA, N. Y. 


—-_ 
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HART SWITCHES a 1 BEST 


When you order Hart Switches, 


make sure that you get them. 
Inferior switches are sometimes 


substituted when Hart Switches 


(Cover Removed.) 


Hart Standard Switch, are specified. 


All Hart Switches have the words “Hart Switch” 
Stamped in the Metal. 


THE HART & HEGEMAN MEG. Co. 


216 High Street, Hartrorp, Conn. 
CHICAGO: Monapnock Btock.} NEW YORK: Mart anp Express BuILpDING. 


“ Boch 
= Glaze-Filled’”’ 

q HIGH VOLTAGE INSULATORS 
| PORCELAIN PIN COMBINED. 


999900099000 00006 


WE 
ARE 


[NSTALLING 
Our AUTOMATIC 


-FQUEL GAS GENERATORS, 
GAS BLAST FURNACES, 


HEATING MACHINES anp 
POSITIVE PRESSURE BLOWERS 


in the largest Manufactories of Dynamos, Telephones and 
repel ail Rigor etc., in the country for use in 


ANNEA ING, CASE-HARDENING, FORGING, 
GLASS-BLOWING, SOLDERING, TEMPERING, MELTING. 


a 
Our Furnaces, Heaters, Pressure Blowers, etc., are the 
cheapest, most economical and cleanest devices that can be 


used in any electrical factory or other industry for any of 
the purposes enumerated above. 


Any Required Test Guaranteed 
no matter how high. 


Beware of imitations. 


OOOO 


Manufactured solely by 


THE R. THOMAS & SONS CO., 
EAST LIVERPOOL, OHIO. 


Pat. March 8 and 22, 1898. Sales Offices, 39 and 41 Cortlandt Street, New York 


HICKS COMPOUND GAS ENGINE 


_ Sizes: 5 to 500 H. P. 


The Standard for Electric 
Lighting or for any work 
requiring steady and re- 
liable power. 


It will pay manufacturers to write for our circulars. 


American Gas Furnace Co. 
23 JOHN ST., NEW YORK. 
Chas. sea London and Birmingham. 


Schevhard & Schutte, Berlin and Vienn 
rmann Ginenzer, & Co., Paris. 


peor” semace. * 0900000000 


HORIZONTAL AND VERTICAL. 
REGULATES WITHIN 22. 


SEND FOR CIRCULAR. 


HIGKS GAS ENGINE CO., - DETROIT, MICH, 


Ses £o5 Vevey oe SONATE PN 0000 
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VICTOR TURBINE WATER WHEEL 


UPRIGHT OR HORIZONTAL. 


The attention of ELECTRIC COMPANIES is called to this CELEBRATED WATER WHEEL as particularly adapted to their use, on account of its 
remarkably steady Motion, high Speed and great. Efficiency, and large Capacity, for its diameter, being double the Power of most wheels of 
same diameter. Itis used by a numberof the leading electric companies with great satisfaction. Ip the economical use of water itis without an equal, producing 
the highest per cent. of useful effect guaranteed. & 
; SEND FOR CATALOGUE AND PARTICULARS. 


THE STILWELL-BIERCE & SMITH-VAILE CO., - - ~ DAYTON, OHIO, U. S. A 


LEA sap ARC LAMPS|WATER WHEELS 


SINGLE (500 VOLT For Heads of 3 Feet to 2000 Feet. 
LAMPS 2 20 : Especially adapted to all kinds of 


FOR wm (449 CIRCUITS. ELECTRIC POWER ané LIGHTING PLANTS 


a sy Bhs ere qd ke cease Gates oc Recent tests at Holyoke enable us to guarantee: 
. Won’ se ] P ene The largest Power ever obtained from a wheel of the same dimen- 
On Ge Shes use nyousabons them? sions. The highest speed ever obtained for the same power. 


highest mean efficiency when running from half to full gate. 
LEA MFG. CO. 


We guarantee also: A runner of the greatest possible strength. 
ELWOOD, INDIANA. 


aa) A gate unequaled in quickness and ease of opening and closing. 
f State your Head and send for pamphlet. 


JAMES LEFFEL & CO., Springfield, Ohio, U.S.A. 
AMERICAN BALL ENGINES | UST READY. A oture Windings of Electric Machines, | 


AND ELECTRIC MOTORS | ch aed 


AND GENERATORS, Member American Institute Electrical Engineers, Member Institution Electrical Engineers, 
_cat Britain, Member American Society of Mechanica) Engineers, etc. 


Both Belted and Direct Connected. 
And H. M. HOBART, S. B. 
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LINK-BELT 


‘COAL ano ASHES 


HANDLING MACHINERY 
bOR 


Power Houses AND 
Evectric Licht STATIONS 


The conditions surrounding the re- 
ceipt and use of coal and disposal of 
the Ashes at Power Houses and Hlec- 
tric Light Stations, are rarely alike. 
Some dictate the use of a conyeying 
mechanism; others separate elevators 
and conveyors. To employ the elements 
of a conveyor where those of an elevator 
should be used means waste of power 
and unnecessary wear. Again, the em- 
ployment of the Coal-handling Machin- 
ery to also handle the ashes is in some 
cases highly objectionable, while in 
‘others it is a decided advantage. It is 
our business to solve such problems. 
“Modern Methods” mailed on request. 


Sent postage free to any address on receipt of price by 
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McCORMICK 
TURBINES 


Estimates furnished for complete Power Plants, and 
results guaranteed, State your requirements and send 
for Catalogue. 


S. MORGAN SMITH COMPANY 
YORK, PA. 
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Give ‘ exclusive attention to the development and utiliza- 
tion of water powers by the most modern, economic and 
improved methods. 

An experience of more than fifteen years, involving 


LINK-BELT ENGINEERING CO. 


both the theory and practice of hydraulic engineering as 

hares to power development in its widest range of ap- . 

, ee is at the service of its customers. NINE Nicetown 49 Dey St. 
SAND WHEELSNOW RUNNING, aggregating some 

700.000 H. P PHILADELPHIA NEW YORK CITY 


ELECTRIC POWER TRANSTIIISSION. 
Pelton Wheels afford the most relixble and efficient * MT TS SR aT SOI ES a a 
_ mcg power for such service, and are running the majority of "se nenamosand Motors. 5.15. 20 
stations of this character in the United States, us well as Steel Dynamos and wipe, ar? 
most foreign countries. 35, 50, 100, 200, 300 and s500-light 
machines, %4, 1, 2, 3, 5; 10, 15, 30 and 


Highest efficiency and absolute regulation gu 
re jute aranteed u Rae 
Catalogues furnished on application. adaeren nder the most extreme variations of load machines, 74 +4 State what you want 
and get our prices before ordering. 


San Francisco, cal-,U. S.A. PELTON WATER WHEEL COMPANY, new vor’Gity ors: a. ree gues eesteers Fa 
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w.““ STANDARD ” ELECTRIC CEILING FANS 


FOR ALL DIRECT-CURRENT CIRCUITS. 


Our Standard 
Search Light 
(Desk and Bracket) 
Fans will interest 
you. We will tell 
you all about them 


in a later issue. Ki Saas MN 
nm ' 1! ¢ [lave Made 
<° £x-aee 
Stl Better. 


Our New Things for Ninety-Nine 
WILL INTEREST YOU. 


STYLE “A” ELECTROLIER FAN WITH SWITCH. 


Ball Bearines—Norseless—The Fan That Blows. 


MANUFACTURED BY 


THE BUBBINS REOIMERO CO., See es A. 


m= GRESCENT joesx FANS 


Look out for our new Desk Fan sup- 
» plied with Improved Wings. Throws 
more air and makes less noise than 
any heretofore made. 
Wound for any voltage direct | circuit, 
Are in use all over the United States 
van in many foreign countries. 


Address all Communications to 


MARIETTA MFG. CO., Marietta, Pa. 
THEY CHANGE COLOR 
ST 


AND ATTRACT THE EYE. 


Money Makers for Agents and Users 
of this Advertising Device. 


Besson of Prismatic Electric Signs (Special No. 21). Metalli iS joe, ? 

roe green, blue, white or black enamel. ouble side and end ¢ 
? “pee , green, violet, orange, red and their combinations. Seven se anaae : 
Tae of elon to the minute : 
? Maximum amount of current poneumed, two and one-half 16 C. P. lamps. ¢ 
? Any inscription desired on glas + 


SPECIAL No. 21. $25.00 COMPLETE. 


PRISMATIC ELECTRIC SIGN CO., Williamsport, Pa., U. S. A. 
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ELECTRIC STATION MANAGERS 
m—CUT DOWN EXPENSES# 


Ge is the much mooted question among the Directors of your Company. You can 


do it if you devote the right means to that end. HOW? Commence on your steam. 

But we need our steam! Yes, that’s true. But you needn’t waste 85% of every 

100% of it by blowing it out of your exhaust head to help fill the atmosphere with 

moisture. You can, by adopting our system, make enough to pay your coal bills and 
perhaps your running expenses for an entire year. 

THE HOLLY SYSTEM of underground steam distribution (direct and exhaust) places your 
waste steam on a money-making basis. By its system of underground piping you can furnish 
stores, theatres, dwellings, etc., with heat throughout the cold and frosty weather extending on 
the average to 200 days. 

An earnest investigation into our methods will amply repay you; over 15 years experience 
in reclaiming waste steam and turning it to practical account demonstrates that this is no fallacy. 


Our catalogue will be sent you on receipt of name and address. It contains full details. 


and illustrations, and makes excellent reading for those who wish to economize. 


AMERICAN DISTRICT STEAM CO., 
LOCKPORT, N. Y. 


ALTERNATING CURRENT WIRING 


AND DISTRIBUTION. 


Bw WY ML. LEROWY EMMETT, RIem. A.I.K.EK. 
Cloth, 100 pages. Illustrated. Price, $1.00. 
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SECOND EDITION. 
Revised, Extended and Enlarged. 
APPENDIX. 


This is a most timely, useful and valuable book. It discusses the following 
important topics -— 


Influences Affecting Alternating Distribution; Surface or skin effect; Counter E. M. F. of self induction; HWxplanation of har- 
monic variations; Energy and induction; Relation of current and H. M. F.; Hlectromotive forces; Diagrammatic representation of 
harmonic quantities; Nature of circuit of different classes; Other influences; Effect of transformers; Inductive resistance of lines; 
Relation of quantities; Practical determination by diagrams; Arithmetical determination; Step-up and step-down transformers; 


Determination for same; Interference of circuits; Multiphase systems; Three-phase systems and determinations; Two-phase systems;- 


Alternate current wiring; Town lighting by alternating currents; Underground distribution, iron ducts, concentric cables, &c.; Low 
tension distribution; Effects of capacity; Graphic representation, «c. 


The intelligent application of the principles contained in this pithy book will save the electrical engineer 
and station manager much time and money. 


THE ELECTRICAL ENGINEER, - 420 Liberty Street, New York. 
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Where it is desired to 
concentrate a very power- 
ful light in a small space 
nothing can excel our 
“Deep Cone” Reflector. 


Especially valuable in 
show windows, over work 
benches, etc. 

Lined with mirror plate 
glass—Pure metallic silver, 
it increases the light twelve 
to fifteen times. 


Send for Catalogue. 
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.. WE CANNOT 


Impress too strongly on your 
mind the inestimable value 
of reflector lighting, 
ially of the 


WHEELER 
SYSTEM. 


espec- 


Our long experience in the field has demonstrated its superiority as an 


economical lighting accessory. 


We make reflectors for business, household, 


theatrical, ecclesiastical and all other purposes where reflectors can be used 
to reduce the number of lamps or where a multiplicity of light is desired at 


a mini mum of cost. 


Send for our Catalogue. 


WHEELER REFLECTOR CO., 


BOSTON, 


RHEOSTATS 


MASS. 


MOTOR-STARTERS 
SPEED-REGULATORS 
FIELD-RHEOSTATS 


Fatal 


Ornamental 
Durable 
Compact 
Fire-proof 
Reliable. 
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BD Deas 
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Circulars 
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Prices on 
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OHIO ELECTRIC SPECIALTY MFG. 60., 


TROY, O., U.S. A. 


INSULATORS, 
- SWITCH BASES, 
ae TRIC a 


It is admitted by parties who have had occasion to substitute this ware 
tor that of others, that this ware is the most tough and of the best finish ; 
confirming the claim that it is of undoubted superiority. 
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America’s 


Largest 


Electrical 


Supply 


ELECTRIC APPLIANCE COMPANY 


92 and 94 West Van Buren St. CHICAGO 


BECAUSE our GUARANTEE OF 
PERFECTION for the 


“NEW RIVAL” 


Is always lived up to to the 
letter, there is no risk taken 
in ordering trial lot to prac- 
tically prove its great merit. 


Get our LOW PRICES. 


JOHN KAMMER COMPANY, 
176-178 Indiana St., CHICAGO, U. S. A. 
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OUR 


CROWN BRUSH. § 


Made flexible end-ways 
side-ways or stiff. send 
for samples and price hist 
and compare with other 
makes. 


CROWN WOVEN WIRE BRUSH CO.. - SALEM, MASS. 


Specialties a Specialty. 


Direct.. 
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THE UNITED STATES GARBON GomPANY. 


- -*s-GLEVELAND ,OHIO, U.S.A. oa: 
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Water 
S Wheels 


AND 


Motors 


Scranton, Pa., Sept. 24, 1898. 
AMERICAN IMPULSE WHEEL CO., 


New York, 
Dear Sirs: We are pleased to say that the wheels that we have installed of 


your make have given such good results that we would not think of trying any 
other make, They do all that you claim and more too. 


Yours very truly, 
ScRANTON SuPPLY AND MACHINERY Co, 


AMERICAN IMPULSE WHEEL CO., 
120 Liberty Street, NEW YORK. 
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SWITCH-BOARD AND 

PORTABLE INSTRUMENTS 

m POLARITY INDICATORS 

Neat San Ee GROUND DETECTORS. 
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WE FURNISH REGULARLY 


Over 6,000 different types of Minia- 
ture, Candelabra and Decorative lamps, 
exclusive of special designs. 

Catalogue No. 9044 describes these 
lamps and also Miniature Receptacles _ 
and Sockets. 


IF YOU WANT X-RAY TUBES 
we can furnish the best. They are de- 
scribed in Catalogue No. 9050. 


Eptson DECORATIVE & MINIATURE 
Lamp DeprT., 


(General Electric Co.) Harrison, N. J. 
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GET OUR NEW CATALOGUE. 
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BOSTON AGENTS: 


F. A. Houdlette & Son, 
138 lilk Street. 


WILL LAST FOREVER. 
EASILY ACCESSIBLE. 


THE MICHIGAN PIPE CoO., 
298 N. Madison St., BAY CITY, MICH. 


REOSOTED WOOD CONDUITS 


FOR UNDERGROUND WIRES. ~ 


DO NOT GATHER MOISTURE. 
DO NOT oe CH CABLES. 


A National Rider never changes 
his mount — National Cycle 
Mfg. Co., Bay City, Mich. 
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The Wehnelt Electrolytic Current Interrupter. 
BY PROF. ELIHU THOMSON. 


[x response to the suggestion in The Electrical Engineer, the 
writer made some experiments with the interrupter of Dr. 
Wehnelt, based upon the description published in the issue of 


Feb. 16. It is a most interesting and effective device, the acme 
of simplicity. The results it gives are truly quite remarkable. 
For the guidance of others some of these are referred to later on. 

To construct an interrupter, one needs only a tumbler of bat- 
tery acid (sp. gr. 1.20), a piece of platinum wire, say, .3 to .5 mm. 
in diameter and 2 centimetres long, a piece of glass tubing about 
10 centimetres long, a piece of sheet lead, say, 3 centimetres wide 
and 15 centimetres long, with a wire or binding post attached. 

The glass tube is drawn down, the platinum wire sealed in so 
as to project about I centimetre, more or less, from the end of 
the tube. It also projects into the tube and the tube is bent a short 
distance from its end to a right angle. The mercury is poured 
in and a wire dipped into the mercury. The lead sheet and the 
glass tube are then immersed in the acid in the tumbler and the 
whole is ready for use. 

The utility of the mercury is to keep the wire cool within the 
tube and thereby to prevent cracking at-the seal. No mercury is, 
however, needed, as the connecting wire (or better a cable) may 
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be run down the tube so as to touch the platinum, and a few 
drops of solder then melted in to unite them. The conductivity for 
heat of the cable, if of fair size, and the mass of the solder, serve 
the purpose of the mercury, and cannot, of course, be spilled. The 
sketch, Fig. 1, shows this device in working order. If it is to be 
worked for a long time it is well to immerse the tumbler in an 
outer vessel of water to keep the acid cool. 

The platinum points and tubes bearing them are so easy of 
construction that a set of three or more may be provided and 
hung in the same vessel of acid, and switches provided to change 
from one to the other or to couple them in multiple opposite the 
same lead plate cathode. The several platinum points will vary 
in the particulars of extent of surface exposed to the liquid. One 
of them may have, for example, a wire of .2 mm. diameter pro- 
jecting only 1 mm. In another the wire may be somewhat larger 
and may project from the glass seal 3 mm., ete. 

Connecting one of these interrupters in series with a primary 
of an induction coil, or with several such coils in series connec- 
tion, the whole being put across the mains of a 110-volt circuit, 
one witnesses a surprising display. The fierce discharge between 
the secondary terminals proves not only the rapidity but the 
sharpness of the interruptions. If the secondary terminals be not 
too far apart the discharges form a flaming arc, accompanied 
by a loud note, not altogether musical, but indicating a definite 
pitch. With the terminals farther apart this may be replaced by 
a torrent of sparks, and when they are still further apart the 
terminal wires are aglow with blue discharges. 

Putting the usual jar condensers on a coil which normally 
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gives a torrent of sparks seven inches in length, causes shorten- 
mg of the spark distance as in ordinary cases, but the effect be- 
comes terrific. The noise is deafening and the white stream of 
condenser sparks lights up all the objects around with a continu- 
ous intense whitish blue light. 

The secondary discharges tend to a unidirectional character 
when the spark length is such that individual discharges or sparks 
are obtained at each interruption without jars or condensers, 
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FIG. 2. 


but the are when formed between the terminals is doubtless an 
alternating discharge, at least in part. 

The interruptions are very sudden, while the increase of the 
primary current after each interruption is dependent largely on 
the inductance of its circuit.’ The rate of change is therefore 
greatest at the breaks, and the secondary voltage correspondingly 
greater when the breaks or interruptions occur than when the 
current is rising in the primary. 

As pointed out by Dr. Wehnelt, the interruption of current 
occurs upon the attainment of a certain current density at the 
platinum anode surface. This attainment of a certain current 
density is dependent on the time constant of the circuit or upon 
its inductance. The higher the impressed voltage also, the less 
the time taken in reaching the limiting or interrupting value of 
the current. 

To increase or decrease the speed of interruptions then we 
may: 

1. Vary the area of platinum wire exposed to the liquid bath. 

2. Vary the inductance of the circuit, as, by adding or taking 
out coils, or by sliding cores within coils, etc: 

3. Vary the impressed voltage. 

If we lessen the platinum area, the rate of interruption rises 
accordingly, because with other conditions the same it takes less 
time for the current to reach the then smaller limit of value. 

If we increase the inductance greatly the interruptions may be 
brought down to but 10 or 12 per second, or probably far lower 
than that. On the other hand, a wire core with a few turns of 
copper wound around it may give an inductance so low as to 
result in enormous speeds of interruption. 

Indeed it is not at all difficult to attain speeds which, judged 
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FIG. 3—ELECTROLYTIC TINTERRUPTER WITH MULTIPLE TER- 
MINALS OF VARYING IMPEDANCE. 


by the pitch of the sound evolved are of the order of thousands 
per second. In such case an induction coil behaves very much like 
a high frequency apparatus, and may be made more like it by 
shunting the interrupter itself with a condenser, with but a slight 
inductance in series therewith. 

This combination is indicated in Fig. 2, where B is the inter- 
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rupter, I the inductance, C the capacity (condenser), 12) Soya! 
primary, S the secondary, at the terminals of which high fre- 
quency effects are to be produced. 

At the highest rates of interruption the rates of change at make 
and break become more nearly alike and the induction coil sec- 
ondary then emits alternating discharges. 

A curious feature of these experiments should be here men- 
tioned. When the secondary arc discharge forms, the note rises 
or the interruptions become more rapid. This is, of course, as 
it should be, since the primary current then reaches the limiting 
value for the interrupter in less time. When the secondary of 
the coil is open (terminals too far apart), a very loud noise 
is made in the interrupter and the vigor of its action in stopping 
the current indicates, so to speak, a struggle.. This sound largely 
disappears and there is less commotion in the liquid around the 
platinum when the secondary coil circuit is either closed or 
emitting its discharges. 

During action the platinum wire in the interrupter is surround- 
ed by a pinkish-yellow glow, not over bright. Numerous bubbles, 
of oxygen gas, are thrown violently out from it and the effect, 
noise, etc., suggest the escape of steam containing a little air 
from a pipe immersed in a vat of cold water. The liquid and 
the bubbles around the platinum wire are in vigorous rhythmic 
movement. The following explanation is suggested tentatively: 

On the attainment of a certain current density the wire be- 
comes a veritable positive crater as in an arc, or at least the 
layer of electrolyte in close contact with the wire is so highly 
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TIG. 4—ELECTROLYTIC INTERRUPTER WITH MULTIPLE TER 
MINALS. 


heated as to become disassociated into oxygen and hydrogen, with 
oxygen in excess ffom electrolysis. This layer insulates the 
wire as with a covering, stops the current, the gases reunite with 
explosion, casting out the excess of oxygen in bubbles, the liquid 
touches the wire again and the process is repeated indefinitely. 
This would explain why a certain current density as a limiting 
value must be attained at the platinum surface before the phe 
nomenon can begin. 

If the resistance in the circuit is so great that this limiting 
value cannot be attained, the interruptions do not take place. 

Curiously enough, two of these interrupting platinum anodes 
may be worked in parallel and the effect is that the interruptions 
then occur only upon the attainment of a higher current value 
in the circuit. Whether this value will be the sum of the limit- 
ing values for each interrupter is not determined. The running 
of interrupters in parallel suggests the provision of a set having 
values of 5, 2, I, as in a set of weights, so that by switching in 
parallel or using one or the other single, any value in units from 
1 to 10 might be obtained. 

It is to be doubted, however, that-the interruptions will be so 
sharp with this form as with a single interrupter. Trials made 
with those at hand seem to indicate this as a'fact. This doubt 
can be settled by further experiment. 

Fig. 3 shows another suggestive arrangement. Let B be an 
electrolytic interrupter having four platinum points immersed. 
One of these is connected direct to a; another through an induct- 


ance I; a third through inductance I’, and the fourth through” 


inductance I*. Here there will be four rates of interruption of 
the primary P, rates which can be adjusted by taking advantage 
of the facts above pointed out. The secondary spark at S can 
thus probably be made to sing in chords, or discords, as the case 
may be. Here, also, as will be seen, we have the elements of a 
somewhat novel and striking electrical musical instrument, as we 
may provide many interrupters tuned to the notes of the musi- 
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cal scale,each interrupter controlled by a key or otherwise. How 
musical it can be made to be, however, is doubtful. The notes 
given out have a harsh, strident quality, and such waves would 
need considerable smoothing out to render them acceptable even 
to the untrained ear. 

The excitation of a Réntgen ray tube by a coil worked by the 
Wehnelt interrupter, is, of course, a great field of usefulness. 
No condensers are needed and they are not even useful except 
for special effects, as above pointed out. 

The rate of interruption may be made low or high as desired, 
and the apparatus is exceedingly simple and surprisingly regular. 
But the ordinary tubes can not survive the energy given by the 
interrupter. Smaller coils can, however, be used. 

There is in fact great danger of melting down the platinum 
anticathode, and a hole may be put through it in less than two 
seconds’ passage of current. A platinum target 54 inch diam- 
eter and 1-16 inch thick is made white hot in a few seconds. 

Need it be said, however, that the intensity of the rays is very 
great? The writer's experiments convince him that the rates 
and energy can be so adjusted as to give a remarkably steady 
emission of rays resembling that obtained with a large static 
machine, and that the brilliance of the effects on the fluorescent 
screen are such as he has only seen with the selector exciter 
devised by Mr. Hermann Lemp some two years ago and used at 
the laboratory of the Thomson-Houston Co. in Lynn. 

The response of the electrolytic interrupter to the closure of the 
circuit is so instantaneous as to be of value in certain kinds of 
work. Thus, in taking X-ray pictures of the chest, the closure 
of the circuit can be timed with the breathing movements of the 
chest so as to have the ribs at the same position when the rays 
pass; or the breathing movement itself can actually be made to 
open and close the switch, to the same end. In Hertzian wave 
telegraphy the signals can be made by a key in the interrupter 
circuit, the response being immediate, and when the key is left 
open there is no loss and no wear and tear. 

This account of the personal experience of the writer with the 
most interesting device of Dr. Wehnelt may be closed, at least 
for the present, by a description of a multiple interrupter of 
simple construction utilizing the principle brought forward. 

Referring to Fig. 4, T is a tank containing water for cool- 
ing; L is a leaden tee with neck N extending upward for escape 
of gases; C, C, are rubber stoppers closing the ends of the pipe 
L or leaden tee. Through these stoppers project a variety of 
platinum point interrupters whdse terminals are at I’, I’, I’, ete. 
These varying surfaces of platinum are exposed to the acid in L. 
The cathode is the lead L and terminal at K. This form is sug- 
gested on account of the facility it affords for cooling, an im- 
portant matter when heavy currents are used. When the acid 
liquid gets hot or near boiling it fails to act. The interrupter 
necessarily consumes energy which is evidenced by the glow 
around the platinum and the energetic action in the liquid as 
well as by the noise produced. Still its working is so admirable 
that the waste of energy can well be supported. 

Lynn, Mass., Feb. 20, 1899. 


An Experimenter’s Satisfactory Results with the 
- Wehnelt Interrupter. 


Apa following interesting communication has reached us 
from a correspondent in Scranton, Pa.: 

“In The Electrical Engineer of February 16, there was de- 
scribed and illustrated a new form of interrupter. I tried the 
scheme roughly, but got astonishing results. The discharge of 
rays was steadier and of greater volume than I have ever seen 
before. The interruptions were so extremely rapid that the 
mechanical vibrator on the coil failed to respond when connect- 
ed in series with the primary. A slight tremor was visible in 
the spring, but the contact points were not separated. The rate 
of interruptions increased with an increase of the applied e. m. 
f., and with a gap of 3 inches in parallel with the tube, sufficed to 
excite the tube in a measure that I have never before witnessed.” 


Cracking Safes by Electricity. 


A special despatch from Oberlin, O., of February 17, says that 
cracksmen connected to the trolley wire and with its current 
drilled the safe door of the Oberlin Bank, then blowing it open 
with dynamite. Secretary Beckwith, of the local trolley com- 
pany, wires us that there is no truth in the report. 
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Electric Light and Power Plant at Para, Brazil. 


O N the right bank of the Rio Guajara is situated the capital 

of the Brazilian State Para, the city of San Maria de 
Belem, officially known as Belem, but commonly as Para. The 
entire wide delta of the rivers Rio Tocantins, Rio Guajara and 
Rio Amazonas, which here empty into the ocean, is geographi- 
cally known as the mouth of the king of rivers, the Amazon. 
Numerous canals flow through this otherwise thickly wooded 
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country, whose capital, Para, forms the exclusive centre of com- 
merce between the interior country and the North American and 
European harbors and has thus risen into considerable prom- 
inence. At this point many foreign industrial products are im- 
ported, while para nuts, tobacco and principally rubber which is 
obtained in large quantities and of good quality from the sur- 
rounding forests form the principal-export articles. Due to the 
enormous extension of the rubber industry, rubber having found 
extensive application in engineering and for electrical apparatus, 
and principally in the tire industry, Para has risen to-day to a 
rich, and, according to Brazilian ideas, a very elegant city. 

The depressing or tiring influence which the tropical damp 
climate exercises on the native population is responsible for the 
dislike of the Brazilian for physical exertion. For many years, 
therefore, the city’s population has made extensive use of the 
street railroads. A very substantial network of roads spreads 
over Para in all directions, and the cheapness of transportation 
is taken advantage of very largely by the inhabitants. The car line 
formerly run by mules belongs to the Companhia Urbana de Es- 
trade de Ferro Paraense. This company also supply lights to the 
city of Para. ‘They gave a contract some time ago to the Siemens 
& Halske Company for the construction of an electric generating 
plant to be used for lighting as well as furnishing current for a 
proposed electric street railway system, and for sale to private 
consumers. The construction of the plant was connected with a 
number of serious difficulties. The ground formation, the trop- 
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ical climate, as well as the utter unfitness of the native popula- 
tion for construction work, required a vast amount of patience, 
perseverance and energy. The work, however, has finally been 
completed and the following is a description of it, as well as the 
road which it supplies with current. 

The piece of property situated on the bank of the Rio Guajara 
which had been selected for the location of the power house was 
thickly covered with palms and shrubbery and was typical of 
the land within the delta territory. After the water had been 
drawn off, enough earth was dumped on the selected site so that 
it would remain dry at high water and be continually exposed to 
the sun. Finally, solid foundations had to be built for the boilers, 
machinery, and, above all, the chimney. To this end piles twelve 
to fifteen metres in length, and from thirty to thirty-five centi- 
meters in diameter were driven, which were obtained from the 
nearby woods. These piles were driven close to each other, and 
it happened that in several places they entered the. ground with- 
out any driving force being required, the mere weight of the 
400-kilogram hammer being sufficient. In order to gain solid 
ground a second row of piles had to be driven on top of the 
first, and. above this the foundations were built. 

The power house, shown in the figure, is a building constructed 
entirely of iron. It consists of two adjacent portions of thirteen 
and eleven meters width respectively, and each fifteen meters in 
length. The height up to the edge of the roof is seven meters. 
The surrounding as well as the dividing walls consist of struc- 
tural iron covered by heavy galvanized iron sheets. . Between the 
two portions of the building a gutter is provided. Rolling doors 
permit entrance to the building, while hinge doors are situated 
in the dividing walls. Skylights, provided also with means for 


ventilation, which can be operated from below, are located on the 


roof. The. side-wall trusses of the larger building have been 
selected sufficiently strong to serve as a support for a ten thou- 
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sand kilogram crane. One-half of the building, as seén in the 
plan, serves as a boiler house, and located next to it is a small 
workshop, laboratory, store room for the parts and the engi- 
neers’ compartment. In the other half are located the engines, 
generators and switchboard, as well as the auxiliary apparatus. 
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The chimney is located in the centre of the building in such a 
way that it divides the boiler house into two portions. The 
height of the chimney is 45 meters and the diameter at the top 
‘5 286 meters. An enlargement of the plant can be made at any 
time in a simple manner by building an addition at either or 
both ends of the building. The boiler room contains at the pres- 
ent time three water tube boilers of the Steinmiller pattern, each 
of 242 square meter heating surface, and built for a pressure of 
twelve atmospheres. The boilers are intended to burn wood fuel, 
but are equipped with automatic stoking apparatus for coal firing 
on the Leach system. The other half of the boiler room is re- 
served for boilers of the same size as those mentioned above, 
while the entire half of the other building is reserved for a later 
extension of the plant. Although the plant is situated close to 
the river and very near the woods, the transportation of service- 
able firing wood was connected with so many difficulties and 
became so expensive that the management finally decided not to 
use wood firing at all. This may seem very strange to those not 
on the spot or acquainted with the conditions, namely the high 
prices that have to be paid for labor and also the entire absence 
outside of the city of roads for the transportation of material, 
as well as of the simplest means of transportation. It was neces- 
sary for the laborers to carry each piece of wood on their backs 
through the woods to the nearest tributary of the river in order 
to transport it from there in small boats to the city. Under all 
the various circumstances it was considered advisable and more 
profitable to transport coal from England by means of sailing 
vessels. 

In the boiler house are the following apparatus: A coal con- 
veyor, which has an hourly capacity of 2,500 kilograms, as well 
as a steam engine of 8 h. p. for operating this coal conveyor and 
the Leach apparatus. Also the transmitting apparatus for these, 
and two horizontal steam pumps for pumping the feed water for 
the boilers. 

The steam pipes are, in order to effect the most economical ar- 
rangement, very short, and to a large extent placed under the 
floor. In laying out the main steam piping, the probable extension 
in future years was taken into consideration. The water supply 
for the boilers and for condensation was originally to be. obtained 
directly from the river. For this purpose a well and a filter were 
built next to the building and the well connected by strong piping 
with the river. Soon after the plant was started, however, it 
was found that the estimates regarding the water conditions in 
the river, which had been made by the company, were not correct. 
At low water it was found that the water receded further than 
was originally assumed, and at times no water entered the piping 
system. The deepening of the well and the laying of the pipes 
further into the river would have been connected with consider- 
able difficulties originally as the condition of the river bed as well 
as the very strong river currents would have.necessitated a very 
massive foundation and a strong fastening of the pipes. Further, 
no reliable statistics could be found regarding the different water 
levels, the only fact known being that the height of the river 
varied considerably in the dry season. Changing the location of 
the pipes therefore would give no absolute security. 

The company finally resolved to build a water reservoir of 
its own. It was designed for a capacity of 1,000 cubic meters of 
water, sufficient therefore for a six-hour run of the plant when 
operating at its maximum, which might be expected at any time. 
The location of this was chosen right behind the well in such a 
way that the reservoir itself would, with the ordinary height of 
water, be flooded several hours during the day. During its con- 
struction, water was obtained provisionally by a lighter anchored 
in the river which served as a reservoir, pumping water into the 
well when the pipe line became empty. Besides, the water which 
had been used for condensation was cooled in circulating pipes 
and led back to the well. 

The ground was even of a poorer quality than that on which 
the plant was built and was flooded daily. The protective dams 
which were built could not be made sufficiently tight; water 
found its way beneath them, through swampy ground, and was 
suddenly discovered in the form of a fountain at the place ex- 
cavated. When it was finally half finished after a great number 
of trials and tribulations, the river suddenly rose to an extra- 
ordinary height, the protective dam was swept away by the force 
of the rushing water and the excavation entirely filled up. Only 
after the overcoming of enormous difficulties was it possible to 
make the excavation and to finally lay the foundation. 

_ The machinery room, like the boiler room in the first extension, 
is only partially used. In it are located two triple expansion 
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steam engines with condensers each directly connected to a gen- 
erator. Each of these steam engines has a capacity of 300 h. p., 
an admission pressure of 11 atmospheres, a speed of 150 r. p. m., 
and the steam cylinders transmit their effort to one shaft driven 
by three cranks placed at angles of 120 degrees from each other. 
The shaft revolves in heavy bearings and is extended at the dy- 
namo end. 

Means are provided which allow the speed to be varied by hand 
or electric motor as much as I0 per cent. 
paratus is located below the engine room floor. As reserve, 
another triple expansion steam engine has been installed of the 
same size and style as the other two, with this exception—that the 
shaft is extended at both ends and is supported at those ends 
by two extension bearings. 

This reserve machine is intended to drive, besides the already 
installed alternating current machine, at the other end of the 
shaft a continuous current dynamo so that it may serve simul- 
taneously as a reserve for the current supply for traction and 
lighting. 

The alternating current machines are of the type manufactured 
by Siemens & Halske Company, giving a pressure of 2,000 volts 
and each supplied with a direct coupled exciter. The high ten- 
sion current is led by means of short well-insulated cables to the 
switchboard which is so situated on a pedestal that the chief 
engineer can from that position overlook the entire engine room 
and can see each single machine. 

The high tension circuits consist of bare wire and are divided 
into a number of separate circuits all of which terminate at the 
central station and are connected with each other by means of 
switches. For each circuit which leaves the station a separate 
switch has been installed. By this means it is possible to cut 
out smaller or greater portions of the entire system and also 


LY op 
? 
‘ 

t i 


PLAN OF PARA POWER PLANT. q 
control them directly from the central station. Furthermore, 
different combinations of the separate circuits can be effected 
with ease by means of the closing or opening of the switches. 


On the switchboard, right above the switches, is a board on 


which by means of different colors and easily distinguishable 
pointers the instantaneous disposition of the circuits can be as- 
certained and the switches in the station as well as the points of 
distribution in the network are marked in an unmistakable man- 
ner. This enables the chief engineer, in case there should be 
a break anywhere on the line, to immediately locate the same and 
make his necessary measurements. He is also able to equalize 
differences of pressure should these be found in the different 
parts of the lighting system. 


The above described method is of special interest and import-_ 


ance, because the conditions in Para, like those in most tropical 
cities, give rise to many and various kinds of interruptions of 
service such as cannot be found in other countries with better 
and more civilized regulations. For example, in the extraordi- 
narily narrow streets, in which two wagons cannot even pass 
each other, it is necessary to support the wire on brackets at- 
tached to the buildings. Regardless of all warnings as to the 
dangers of the currents the natives insisted upon disturbing the 
wires by means of scaffolds in the most reckless manner. Be- 
sides, the large palms and the mango trees, shown in the cuts, 
as well as the almost daily thunder storms were continuous dan- 
gers, while the telephone wires which were supported after the 
American fashion on glass insulators mounted on cross arms and 
fastened by means of two nails to a pole, tree, or a wall, in any 
manner whatsoever above the high tension wires, fell down very 
frequently and caused disturbances. Finally, the absolutely use- 
less police force did not attempt to put a stop to, and rather en- 
couraged, the mean practices of the lower class of people. As a 
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characteristic example of this may be mentioned the death of a 
man by means of a 120-volt alternating current which was caused 
through a so-called joke. At a certain place near the wharf 
where the wires delivering current for only a small number of 
lamps pass, several mulattoes were occupied with the unloading 
of cotton, the bales of which were placed on top of each other so 
as to nearly reach the wires. One of the workmen climbed up 
and touched the wire with his hand. In the meantime the others 
began to tease him and amused themselves over the small electric 
shocks which they received by touching him. Suddenly the work- 
man on the bales touched the wire with both hands, was at once 
seized with cramps, and remained hanging on the wires. Vainly 
his comrades tried to tear the unfortunate man off, and in the 
attempt one of them fell down from the high steeple of bales and 
hurt himself on the head. The unfortunate mulatto however, re- 
mained in the hanging position until the fuse on the circuit had 
burned out. He then fell down, but was dead. Attempts to revive 
him of course were useless and were only made after several 
hours had elapsed since the accident, and men at the central sta- 
tion had been notified. The chief engineer did not even notice 
the short circuit at the switchboard. 


The transformer equipment for the reduction of pressure from 
2,000 to 120 volts is very varied. The transformers which are 
used for the street lighting circuits are placed on iron pillars 
shown in the figure and which are sufficiently high so that wires 
at the ordinary height can be led directly into them. They are 
covered by means of canopies to keep out the rain and are en- 
closed by iron cases so that they can be kept outdoors. The trans- 
formers for private lighting are installed in the houses themselves 
and are protected by wooden cases built around them. They are 
nearly all of the smaller types and the attempt was made to 
group these installations as much as possible. 

During the heavy thunder storms which occur throughout the 
entire year many heavy lightning strokes disturbed the line, but 
the Siemens & Halske lightning arresters proved very efficient 
in protecting the transformers and machinery against any harm. 

The street lighting consists at the present time of about 00 arcs 
and 1,800 incandescent lamps of 16 and 25 c. p. each, while the 
private lighting amounts to 4,000 16 c. p. incandescent lights, so 
that two machines are at the present time taxed to their max- 
imum. ; 

Arc lamps are used for the lighting of squares as well as for 
several wide streets. The latter have only been laid out recently 
and are flanked on both sides by large mango trees, the tops of 
which overhang the road. The posts are placed between the 
trees on a line with them and the lamps hang over the middle of 
the street as shown in the figure. For the lighting of squares. 
ornamental posts are used with brackets on one side only, but on 
the Largo da Polpora, which terminates in a kind of a boulevard, 
the lamps are hung between two poles over the middle of the 
road. 

In order to facilitate the distribution it was tried to equip a 
portion of the are lamps with single transformers and to insert 
these small transformers in the base of the posts. It was soon 
found, however, that the bases of these metal poles became so 
extremely hot from the sun that the insulation of the coils soon 
became useless. At the present time the lamps burn in groups of 
two and three in series. 

The great amount of moisture in the air quickly rusts all iron 
and steel parts, especially during the rainy season. It just hap- 
pened that the opening of the system fell in this season, and the 
native help not understanding the care of the arc lamps, many 
difficulties were experienced at the beginning in keeping the lamps 
burning. Now, however, these have been overcome, as most of 
the parts of the lamps exposed to the weather have been con- 
structed of non-oxidizable metal and all the coils have received 
an extra coating of varnish. Besides, the help has been instructed 
to clean the lamps thoroughly in the workshop during the rainy 
season at stated intervals. 

The incandescent lamps are fastened by means of handsome 
brackets to hollow iron poles which not only serve as supporters 
for the electric light wires but also carry those required for the 
operation of the road. They are so placed that alternate ones 
point toward different sides of the street. The current is led to 
these lamps by wires running through a curved tube which is 
filled with an insulating mass. For this purpose, however, the 
ordinary material could not be used as it would not withstand the 
heat and would melt and run around the protecting glass covers 
on the lamps. In the narrower streets in the interior portion of 
the city, the poles are placed on either side of the street, accord- 
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ing to the desire of the authorities, and are located 15 to 30 
meters apart. In several streets on the outskirts of the city, 
however, which are still unpaved, and consist of small houses 
covered with palm leaves, only one row of lamps has been placed 
in the middle of the street. 

The question of help is a very serious one in the city of Para. 
European machinists and motormen demand a very high salary, 
as, for fear of yellow fever, they go unwillingly to Brazil. The 
natives, on the other hand, are regarded as absolutely unfit for 
regular service. They are used to doing everything in a slip-shod 
fashion and cannot get used to discipline. The Brazilian laziness 
always comes to light and even in cases when energetic action 
seems almost imperative the Brazilian prefers to act in accord- 
ance with his favored maxim: “Tem paciencia espere ate aman- 
ha” —‘*Have patience, wait till to-morrow.” Soon after the open- 
ing of the plant, the very efficient engineer, Hiller, who had gone 
over from Germany, died from yellow fever. Not being able to 
find someone to take his place, an Italian marine engineer was 
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employed. He had such a hot-blooded nature that he mortally 
wounded the assistant engineer, a Brazilian, who was too slow for 
him, with an iron rod. He himself was placed in prison, and in 
the meantime the plant had to be run wholly by a number of ig- 
norant colored people who were so jealous of each other that 
they entered the service with pistols in their hands. 

Regardless of all these difficulties which stood in the way of 
construction as well as hindered the regular service after the 
buildings were completed, the plant operates to-day in a perfectly 
satisfactory mannér. The construction and equipment of the 
plant, which has been planned most carefully to meet local and 
climatic conditions, may well serve as a good example for and 
illustration of electrical installations in tropical countries. The 
above data is from an article by Chr. G. Host, Berlin, which ap- 
peared in the “Elektrotechnische Zeitschrift,’ Feb. 2, 1899. 


BUFFALO is likely to have a Board of Electrical Com- 
missioners to control all electrical work. Niagara is now the 
Boss of Buffalo, and all must dance to its thunderous music. 
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Nernst’s Electric Light. 
BY JAMES SWINBURNE. 
Beck describing Nernst’s invention, it may be profitable 
to spend a few minutes reviewing the position of electric 
lighting. The whole industry is at present controlled by, the 
incandescent lamp. We are so accustomed to this, and it is 
taken for granted in such an unconscious way, that we do not 


realize how much everything depends on the maker of the car- 


bon incandescent lamp. 

In very early days—that is to say, in the early eighties—there 
were a few Edison lamps at 100 volts, with an-efficiency too hor- 
rible to mention, but the Swan lamp came along made for 50 
volts. I say made for 50 volts advisedly; I mean that the makers 
tried to make 50-volt lamps, and produced lamps taking from 40 
to 60 volts. If the lamps were not bright enough you ran the 
engine faster, or put a smaller pulley on the dynamo. (The belt 
then generally slipped; but that is not to the point.) For about 
four years, which is a long period in the development of such 
a rapidly-growing industry as electrical engineering, the makers 
of incandescent lamps, or, in fact, the makers of the Swan lamp, 
decreed that the e. m. f. used should be from 40 to 60 volts. 
There was no appeal. There was no development of central sta- 
tion supply at that time, but still, even then in large buildings, 
there was the longing for higher pressures on account of the cost 
of the mains. 

About 1885 the Swan 100-volt lamp came into use. It was a 
clumsy affair with little loops of platinum at the sides. At first 
the lamps were pretty bad, but they gradually improved, and 
100 volts, or in some cases 110 volts, became the recognized 
pressure for electrical supply. 

As town lighting from central stations came into being, the 
limit of 100 volts became a serious trouble, and the evil~was 
partly mitigated by the use of three or even five-wire systems. I 
must point out that the incandescent lamp exercises its tyranny 
in two ways. It not only insists on a low pressure, such as, say, 
100, and thus demands large leads to feed it, but it is so sensitive 
to variations of pressure that the system of distribution has to 
be arranged to give a practically uniform pressure at the terminal 
of the lamp. The necessity for uniform pressure probably gives 
more trouble and costs more than the mere low pressure, and it 
would be cheaper to supply at 100 volts with a good margin of 
permissible variation of pressure than supply at 200 with a very 
small percentage of variation. 

Quite lately the incandescent lamp makers have produced things 
called 200-volt lamps, and some make them for 250 volts. So 
there is.a general tendency on the part of supply companies to 
jump to a 200-volt supply. The innocent consumer is therefore 
pressed by the company to change over to 200 volts. The com- 
pany likes the change very much, and the lamp maker also enjoys 
it, as he makes more lamps and charges more for them. 

Considering the enormous importance of the incandescent lamp, 
its improvement has received extraordinarily little attention. It 
limits us as regards pressure, it used to hamper us by its cost, 
it limits us as to variation of pressure, and it limits us very seri- 
ously by its inefficiency. Yet, in spite of these, the carbon incan- 
descent lamp has made practically no advance in 15 years. Of 
course mere detail improvement in manufacture has taken 
place, and this has led to better quality and greater uni- 
formity, hence cheapness; but there has been no radical improve- 
ment. The jump to 200 volts from 100, or from 50 to 100, did 
not depend on any sort of radical improvement in the incandes- 
cent lamp; it was merely the result of detail improvements mak- 
ing it possible to produce long thin filaments. Other things being 
equal, it is easy to see that the long thin filaments must be weaker. 
If the carbon has the same specific resistance, the relation be- 


tween pressure and length is E —L?, and E = D®* If the fila- 
ments are flashed, the proportions will be still more extreme. 
The question of high pressure incandescent lamps is thus, how 
far can we make the filaments longer and thinner and flimsier 
without exasperating our consumers? Unfortunately the con- 
sumer is rapidly getting saddened as it is. The too-volt 8c. p. 
lamp does not please him much, and the 200-volt 8-c. p. lamp has 
in no way delighted him; if the lamp is made with two 100-volt 
filaments in series, it combines the disadvantages of both without 
the advantages of the small candle power of either. But it adds 
some further disadvantages peculiar to the higher pressure which 
I have not so far touched upon—and that is, that the higher the 
pressure the more troubles there are through the silent discharge, 
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or whatever it is called. I need only refer to the well-known ex- 
periment in which a third terminal is sealed into the lamp. A 
galvanometer then shows a current going across country inside 
the lamp. This is, no doubt, intimately connected with the life, 
or rather with the death of the lamp. 


I have dealt with the question of high pressure incandescent 
lamps at some length because the subject is really of vital im- 
portance, and is too much neglected. Our technical colleges, and 
our technical press, and our technical societies pay the greatest 
attention to questions of a per cent. or two in the efficiencies of 
dynamos and transformers, and give a good deal of attention to 
engines and boilers. That is because there is plenty of room for 
calculations in connection with these subjects, but the incandes- 
cent lamp, which at present holds the whole career of the lighting 
industry in the little curl of flimsy red-hot carbon that can hardly 
support its own weight, receives no attention at all. How much 
does the average electrical engineer know about incandescent 
lamps? The only subject that is treated in the same way is the 
cable. About half the money in town lighting goes in the cable— 
a mere fraction in the dynamos and transformers themselves— 
so the average electrical engineer knows nothing about cables. 

So far I have only discussed the incandescent lamp; the arc 
lamp has also to be considered. I will not say much about the 
arc lamp just now, but will add a little more when the Nernst 
lamp is compared with it. The ordinary arc is limited in pressure 
to about 50 volts, including the series resistances necessary for 
regulating. The enclosed arc is a new development, which is 
more satisfactory as regards pressure and as regards consumption 
of carbon. 

The lamp I describe to-night is the invention of Prof. Walther 
Nernst, of the University of Géttingen. Though he is a young 
man, Prof. Nernst’s name is already known to all modern chem- 
ists as a leading authority and original thinker in the field of 
physical chemistry. It is unusual for a man who has climbed to 
the top of one tree to jump to the top of another. 

Nernst’s, like most great inventions, is exceedingly simple as 
soon as it is understood. The efficiency of an incandescent body, 
as far as radiation goes, depends simply on the temperature. The 
efficiency of an incandescent lamp, for instance, depends on the 
temperature of the filament only, providing there is no loss by 
convection. The carbon will not stand a sufficiently high tem- 
perature, especially as, in addition to its low specific resistance, 
the filament has to be Jong and slender, and thus weak. Nernst, 
therefore, chose a material that would stand higher temperatures 
than carbon, and his material has the incidental advantage that 
its specific resistance is so high that strong rods can be used for 
high pressures instead of thin filaments. The most refractory 
materials so far used in lighting are zirconia, which has been used 
to replace lime in the limelight, and the oxides or so-called rare 
earths, in the Welsbach mantles. I am aware, of course, that 
many people suppose that the Welsbach mantle is not very hot, 
treating it as if it were at a temperature, for instance, below the 
melting point of platinum. The light emitted is supposed to be 
due to some special power of selective emission due to the oxides 
employed. I have had a good deal to do with incandescent gas 
mantles, and I find no reason to suppose there is any magic 
effect of this sort going on. The part of the flame where the man- 
tles hang fuses platinum wire easily, and very few materials can 
stand the temperature without fusing or volatilizing. Lime and 
many other oxides volatilize slowly from the mantles. I do not 
mean that the mantles are above the boiling point of lime; I 
have some idea of its melting point, as I have made a few pounds 
of melted lime and ran it out on the floor to look at it. The 
Welsbach mantles, which are now chiefly thoria, are at a tem- 
perature near their softening point, and in the making are raised 
to a temperature at which they begin to soften. 


Nernst takes highly refractory oxides as his material. It does 
not seem promising, because such oxides are notoriously good 
insulators. But such insulators are electrolytes when hot. Nernst, 
therefore, heats the rods to make them conduct, and then heats 
them electrically, preserving a temperature which is within the 
limits that the material can bear without softening. This means 
that he can take the most refractory bodies supplied by the whole 
range of chemical research, and can heat them to a temperature 
short of their softening point, and can thus get an efficiency 
unknown to workers on the incandescent lamp. Such efficiency 
also means whiteness of light, so long as the efficiency is not too 
high. Thus the crater of the arc, being at a temperature of boil- 
ing carbon, gives a light that is unpleasantly blue.. 


The material is worked up into little white rods. Each rod 
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is mounted on two platinum wires, a little paste made of refrac- 
tory oxides being applied to the joints. The little rod with its 
two wires is then mounted on a holder which fits ordinary elec- 
tric light fittings. As the rods fall in resistance as the tempera- 
ture increases, after the manner of .electrolytes, an increase of 
current produces a decrease of resistance. This tends to give 
some instability in running in parallel on supply circuits. This 
instability is corrected, as in an arc lamp, which has analogous 
properties, due to a different cause, by a series resistance. The 
Nernst rod has therefore a resistance in series. This is made up 
of exceedingly fine wire, and for ordinary circuits amounts to 
10 or 12 per cent. of the whole resistance of the lamp. The con- 
sumption, including the resistance, is 1.5 watts per candle for 
large lamps, and 1.6 for small lights or low pressures. In small 
or low-pressure lamps the loss of heat at the ends is larger in 
proportion. ; 

Such a lamp as I have described will not light up of itself, for 
the rod is an insulator when cold. The simplest way to start 
it is to warm it up with a match, or better with a small spirit 
lamp. Such a lamp as this is not only very cheap as regards first 
cost, but very economical in running. The life of rods, running 
at an efficiency of two-thirds of a candle per watt, including the 
resistance, is already more than 500 hours in good specimens. 
If the Nernst lamp advances as much in the first few years of 
its existence as the carbon lamp did between 1880 and 1882, it 
will soon be made so well that the rods last a lifetime. When the 
rod is worn out, a new rod with its wire mounts is all that is 
replaced. The whole lamp is not thrown away at all. 

The method of lighting I have described, though it may be 
used in many cases, such as large public rooms, is really a savage 
mode of ignition, fit only for dealing with uncivilized commodi- 
ties, such as gas and tobacco. 

The small lamps and the lamps of medium size are in practice 
started by a heating resistance. This is arranged close to the rod, 
and in shunt to it. As soon as the rod is hot enough to conduct, 
its current works a tiny cut-out in the resistance circuit. In 
large lamps the heating system is a little more elaborate, as the 
resistance arrangement is arranged as a sort of hood which 
covers the rod. As soon as the rod conducts, not only is the re- 
sistance circuit broken, but the electromagnet lifts the little hood 
clear off the rod. In all these forms, the rod and its mounting are 
replacable without interfering with the rest of the lamp. 

We now have to consider the part the Nernst lamp is probably 
going to play in the near future. 

Compared with the small incandescent lamps, as you deal with 
a material of much higher specific resistance, it is easy to give 
both small lights and high pressures. The question of lighting 
is exceedingly important, though it appears trifling at first sight. 
People are so accustomed to lamps being turned on from the 
door without any trouble that they will generally object to 
having to light them with matches or spirit lamps, but there are 
many cases in which it will be quite satisfactory to have one 
lamp with an automatic lighter to show you the way into the 
room, the rest-being lighted with matches or a spirit lamp as 
needed. There will be, however, a considerable opening for the 
cheap, small-power, high-efficiency lamp, and the disadvantage 
as to lighting is small in such cases as cafes, restaurants, churches, 
hotels, railway stations, and, in short, in most public rooms is 
small. 

Coming now to the next size—that is to say, lamps of 20 c. p. 
to 200 c. p., and even small lamps in which it is worth while 
to have automatic ignition—the first cost of such lamps will be 
higher than the first cost of incandescents, but as the rod itself 
has alone to be replaced, that is a matter of very slight import- 
ance. This size of Nernst lamp has, further, every chance of 
completely ousting the carbon incandescent on the score of cheap- 

“ness, as to renewals, higher efficiency, better colored light, and, 
perhaps, more especially high pressures. Once the Nernst lamp 
becomes so general that systems of distribution are laid out to 
suit it, instead of to suit the carbon lamp, the carbon lamp is 
practically “out of the running.” It must be remembered that the 
Nernst can compete with the carbon filament at any pressure that 
suits the filament, but the Nernst lamp can easily go right out 
of the depth of the filament and have the higher pressures to 
itself. It must be remembered that at present the cost of cables 
in a system of distribution is an exceedingly large item. 

Turning now to the large lamps, they compete with the arc 
lamp in efficiency. Of course, the efficiency of the arc lamp is not 
a very definite quantity. The candle power is generally deter- 
mined by multiplying the current by 2 and adding zeros at discre- 
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tion. All I can say is, that however many zeros the good nature of 
the maker may supply, a Nernst lamp taking the same power 
gives a better light. When carefully arranged on the photometer, 
the arc may be better in given directions, but a lot of light given 
in directions that you do not want is not the same as the same 
light distributed with a uniform spherical emission. The arc 
lamp shown here will give the audience a good idea of the rela- 
tive values. The Nernst gives a pleasanter and, of course, a per- 
fectly steady light. Coming to costs, the Nernst will be very 
much cheaper in first cost, but enormously cheaper in mainten- 
ance. It also goes quite away from the arc as to pressures. 
There is no trouble, for instance, in making large lamps to work 
in parallel at 500 volts and by using double rods at 1,000 volts. 
This puts an entirely new development of electric lighting in 
the hands of the engineer. 

There is one point I have said little about. The incandes- 
cent lamp which is still with us gives trouble not only because 
of the low pressure it needs, but also because it demands that the 
pressure shall be kept uniform. It seems quite possible that the 
Nernst lamp may be made to stand a much greater variation of 
pressure than the filament. If this proves true, it means an 
enormous difference in the designing of distribution mains. I do 
not like to say much about this yet, as the invention is too young, 
and too little time has been available to make much certain pro- 
gress in that direction. Results are promising, but it is best not 
to be sanguine. 

It is difficult to discuss an invention like this without being 
carried away with enthusiasm. I feel, however, that I have but 
feebly shown forth the probable future of what seems to me the 
greatest invention in electric lighting that we have seen for many 
years. Still, I am sure I have not been too sanguine. 
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Currents from Electrostatic Apparatus.’ 
BY WILLIAM JAMES MORTON, M. D. 

Professor of Diseases of the Mind and Nervous System and Electro-Thera- 
peutics in the New York Post-Graduate School and Hospital, New 
York City, eNw Yc 

di 1881° I published a description of a current derivable from 

influence and frictional machines and capable of producing 

physiological tetanus incontradistinction to the single contraction 
so long in electro-therapeutics the familiar attribute of the spark. 
In 1891°, observing that the general utility of the new method 
had become but little expanded in practice, I made a second 
extended publication, pointing out that “a regulated interrup- 
tion in the otherwise inoperative circuit of a Holtz machine would 
produce in another part of the circuit a current adapted to elec- 
tro-therapeutic practice. When Leyden Jars or other condensers 
were introduced within the circuit so constituted, the resultant 
current was termed by me the “Static Induced Current,” while 
if condensers were not utilized I termed the current the ‘“Frank- 
linic Interrupted.” 

At this point, a word of defence may be permitted since in a 
late number of the ‘“‘Bulletin Official de la Société Francaise D’ 
Electro Théapie” (mai, 1898, p. 74) I find these words: ““M. M. 
D’Arsonval et Bergonié reclament contre la dénomination de 
courants de Morton appliquée 4 des courants oscillatoires bien 
connus avant Morton. Celui-ci les appliqué le premier.” 

To this I would reply briefly, but I believe finally that the 
oscillatory nature of the single disruptive discharge or single 
spark was indeed “well known” (and this fact I pointed out), 
but that the succession or series of single sparks, producing 
a continued current, capable of evoking continuous muscular 
contraction, was not known, and was made known by my pub- 
lications. The “courants oscillatoires bien connus avant Mor- 
ton” would not produce a continuous muscular contraction, but 
only a momentary contraction. They were the oscillations 
characteristic of a single spark. Evidently, then, the kind of 
oscillatory current thus referred to is not the current which I 
have published and described as novel. 

The older writers on frictional electricity describe the Lane 
electrometer and its purpose of measuring the length of spark 


1Read before the Société Francaise d’Electrotherapie, January, 1899, by 


by Dr. Apostoli for the author. 
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for the administration of single sparks to produce single mus- 
cular contractions, but nowhere do we find a description of a 
rapid series of graduated sparks employed by this or other me- 
chanical arrangement for the purpose of the production of con- 
tinuous muscular contractions or physiological tetanus, nor do 
we find any mention at all of the intercalation within the simple 
circuit without condensers, of a spark gap to produce such a 
current. The spark gap producing a series of sparks and its 
consequent peculiarity of current was the essential feature which 
I described as novel in my publications, as well as the applica- 
tion of these currents to electro-therapeutics. Such currents are 
now indubitably an important adjunct to electro-therapeutic ad- 
ministrations from influence or frictional machines, as well as 
to similar administrations where condensers are electrically 
charged by induction coils in place of such machines as in the 
production of the well-known high frequency, high potential 
currents. All such currents depend in fact upon the spark gap 
and spark series to give them their existence, and their special 
attributes, not alone in electro-therapeutics, but in the remark- 
able series of other phenomena pertaining to general electrical 
science. This spark gap and spark series combined, together 
with its attendant current, caused by rapidly continuous sparks, 
was, so far as I know, first described by me in 1881 and 1891, 
as referred to. The Lane electrometer, then, so far as any record 
zoes, was never used to produce physiological tetanus, nor, in- 
deed, the Boudet electrode, concerning which its distinguished 
author definitely wrote.’. 

“Dans la pratique, il est souvent necessaire de pouvoir reg- 
ler l’ energie et la longueur des etincelles electro statiques, sur- 
tout lorsque I’ on veut lJocaliser leur action sur un point deter- 
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miné du corps.” Mr. Boudet made no claim to a series of sparks 
and a consequent current. 

To make the electro-therapeutical presentation of this class 
of currents still more complete, I now desire to add one further 
phase of it which I have long practiced and found to be of in- 
valuable service in the treatment of disease. In the case which 
I now refer to, the patient is not directly interposed within the 
sparking circuit of the machine, but he is indirectly connected 
by an off-shooting rheophore and electrode to that part of this 
circuit which constitutes one side of a spark gap whose other 
side is preferably connected to the ground. This disposition 
may be best illustrated by a diagram. 

a. Rotating plate. b.b. Collecting combs. c.c. Prime con- 
ductors. dd. Discharging rods. f’. Rheophore to patient. f”. 
Ground connection. p. Patient. e. Electrode of wet sponge or 
lead or other dry metallic plate in contact with the patient’s 
body. i. Insulating platform. g. Ground connection. Upon 
actuating the machine and causing sparks to pass at S. G. dif- 
fusive and painless muscular contractions and other physiological 
effects are produced in the patient’s person. 

My present purpose is to’describe a method. The physiologi- 
eal and clinical effects constitute another chapter, which I will 
not now touch upon further than to remark that so far as I can 
at present determine, by this simple means the general and con- 
stitutional effects obtained from high frequency, high potential 
currents by more complicated apparatus are obtainable in a re- 
markable degree as well as the more local effects of muscular 
contraction, etc., commonly sought from local electrodes. 

It should also be mentioned here that currents of this de- 
scription cannot be practically obtained from inadequate ap- 


1Electricite Medicale, etc. Par Le Dr. M. Boudet, de Paris, Paris, 1888, 
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paratus. The Holtz or other influence machine should have 
from 6 to 8 revolving plates of about 28 to 32 inches in diameter, 
and the machine should be run steadily and rapidly by an elec- 
tric motor. These are the machines in common use in this 
country. 

The spark passing at the spark gap may vary from the small- 
est one to one of three or four inches in length. 

The electrodes comprise any and all that are in use. They 
may be wet electrodes of sponge, etc., or may be dry metallic 
plates. They may be preferably affixed to the patient’s person, 
or, if held in the hands, they must be provided with insulated 
handles. To cite concrete cases as examples: In lumbago, sci- 
atica, various forms of neuritis, rheumatism, neurasthenia, mel- 
ancholia, etc., simple block tin plates are laid or bound upon the 
spot desired, and the machine actuated. In neurasthenia and 
general conditions a large plate is laid over and along the ver- 
tebral column, To treat conditions of the eye a small electrode 
of wet sponge with insulated handle may be held by the patient, 
ele 

Profound metabolic exchanges, as I have already determined, 
are effected by this current, and further prosecution of this in- 
quiry will, I am positive, open out to our view a most interest- 
ing and valuable chapter in the electro-therapeutics of high po- 
tential currents. 
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Various Forms of Detectors for Magnetic Space 
Telegraphy.’ 
BY DRS OLIVER) LODGE, HaRas- 
A LARGE number of devices for improving the detector of 
the fluctuating current at the receiving station were made 
and tried, and a few of them may be here described. 

Tone Telephone.—Not only was it considered desirable that 
the two circuits should be attuned to each other and to the 
sending dynamo or intermitter, but also it was thought well to 
make the receiving telephone so that it would only or chiefly 
respond to one particular note. 

I had found that the diaphragm of a Bell telephone need not 
be free everywhere, except at the edges, but might nearly as well 
be fixed all over to a thin deal sound-board upon which the ear 
was directly pressed. Consequently I proposed to use this 
sound-board idea for a tone telephone. 

One good form is represented in Figs. 1 and 2, where F is 
the tuning-fork, screwed into a sound-board, with its prongs 
highly magnetized, and with a short iron electromagnet be- 
tween its prongs, round which the received alternating cur- 
rents were to circulate. The whole was mounted in a compact 
case, in general appearance like a Bell telephone, and the re- 
sult was very sensitive to the proper note—distinctly more so 
than an ordinary telephone when both were in circuit. The ear 
was laid right upon the wooden end, E, which holds the stem 
of the fork; and though, of course, the sound did not rise and 
decay quite sharply, yet signals could be clearly read, and the 
damping of the fork might at any time be increased at the ex- 
pense of a little sensitiveness whenever sharper—i. e., quicker— 
signals were wanted. Such a tone-telephone arranged on a 


large sound-board, or with a resonant jar, may serve as syn- | 


tonic “call,” accurately discriminating one station from another. 

Another use, for which it is convenient, is to serve as a weak 
local sender for the purpose of detecting whether the receiving 
circuit is properly adjusted or not. Thus, for instance, sup- 
pose signals are expected from a distant station, and are not 


being received, it may be because the receiving circuit, or its 


apparatus, has gone out of tune a little; or its tone can be tested 
by twitching with the fingers the tuning-fork of a tone tele- 
phone whose local circuit is properly arranged in inductive con- 
nection with the main receiving circuit. It gives at each twist 
a feeble alternating current which should make the receiving 
instruments decidedly respond. If they do not they must be 
adjusted till they do. 

Coherer.—Another totally different form of detector was sug- 


1Abstract of a paper read before the Institution of Electrical Engineers. 
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gested by the old experiment of the syntonic jars, where the 
air gap was filled by a pair of knobs in near contact, and with 
a local battery and bell—in other words, with what is called 
a coherer circuit. So now the receiving condenser can be 
shunted by a coherer, and a relay worked by the signals so ob- 
tained. But to the sinuous disturbance of an alternator a co- 
herer turns out practically insensitive; it is to electric jerks that 


PTGS. 1,2, oS, AND 8. < 


it responds. Accordingly, when the sender is of the make-and- 
break kind a*coherer answers; but when it is of the slowly 
alternating kind it fails. 

Coherer Call—By inserting an interrupter in the receiving 
current so as to jerk any induced sinuous current that it may 
find there, the coherer can be made to work, and one plan of 
its connections is shown in Fig. 3. 

It may not at first be apparent why there should be two con- 
densers in series in this figure, but it must be remembered that 
the interruptor must not be allowed to affect any portion of the 
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FIGS. 9, 10 AND 138. 


local battery current, or, of course, the coherer will respond 
when no signals are being sent. 
Bolometer.—A bolometric call was also tried, but, as it was 
not specially successful, the details of it will not be given. 
Vibrating Coil Telephone.—For the purpose of disturbing a 
sound-board,-and in general of producing a mechanical effect 
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FIGS. 11 AND 14. 
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in solids or liquids, as opposed to gases, it was thought prob- 
able that an iron diaphragm was not the best plan, but that the 
whole receiving coil might be mounted so as to be capable of 
vibration in a strong magnetic field. 

An early form of the vibrating coil telephone and sound- 
board is shown in Fig. 4, where M is a large horseshoe magnet 
with perforated pole-pieces, one of which carries a sound-board 


Sound 
Board 


FIGS. 4 AND 7. 


with stretched wire from its middle passing right through the 
perforations to a screw-tightener, and carrying, rigidly attached 
to its middle, a light fine-wire coil, matted together with shel- 
lac, and placed between the pole-pieces. 

The magnet was magnetized, not in the customary way, but 
with its adjacent poles of the same sign, so that the lines of 
force spread out through the coil, and give it the chance of 
cutting these rapidly if it moves at all axially. 

On passing full alternating currents through the coil the 
sound-board was strongly affected by its taut wire. A subdi- 


FIGS. 12 AND 15. 


vided iron core was also placed in the coil, but, whether by rea- 
son of the increased mass, or for some other reason, it did not 
now work so well. 
Another form’ was then made with a magnet specially de- 
signed as shown in Fig. 5. 
Tambourine membranes and many other plans were tried for 


248 


holding the coil, but the simple wooden sound-board answered 
best. 

The present plan (Fig. 6) of a large sound-board and a light 
coil rigidly attached to its middle by either a light wooden tri- 
pod or light cone, was then designed, and has not been im- 
proved upon. 

Magnifying Telephone.—Instead of using the vibrating coil 
to affect a sound-board direct, it was obvious that it might be 
used first to affect a microphonic contact of a local battery cir- 
cuit, and thus cause a fluctuation in a stronger current than that 
induced from a distance, and so send on a more vigorous dis- 
turbance to another telephone, and thus cause a louder noise. 
For this purpose, after several microphonic transmitters had been 
tried, a Berliner was ultimately chosen, and arranged as in 
Fig. 7. 

Here the ordinary telephones are arranged so that the dis- 
turbance can be heard direct without magnification and com- 
pared with the magnified disturbance. The telephone Ti serves 
for both determinations according to the key which is pushed 
down. The telephone T: was a duplicate of the same make, 
which was inserted into either circuit when T: was out of it, so 
as to keep everything similar. It was found during the experi- 
ments that T2 was unimportant; the resistance and inductance 
of the rest of the circuit were great in comparison. 

At this early stage, and with the Berliner transmitter, it was 
found that magnification was easy when the original effect was 
fairly large, but that when the original effect was barely audible, 
magnification became difficult and never very marked. 

The method of connecting the magnifier-to the telephone lis- 
tened to was usually as follows (see Fig. 8): 

T is any telephone, diagrammatically indicated. 

M is the Berliner microphonic transmitter, with receiving 

coil hanging on tripod from its carbon plate. 

B is a battery of three storage cells; and L is a self-induction 
coil, without iron, which carries most of the steady cur- 
rent which is necessary to the good action of a micro- 
phone, but diverts the jerks and fluctuations mostly 
through the telephone, which might without detriment be 
of high resistance. 

Sometimes a condenser, S, was inserted in its circuit, too, with 
the object of assisting through the telephone fluctuations of defi- 
nite pitch. 

A transformer could be used instead of the self-induction 
shunt, but the advantage of a transformer is more felt on long 
lines; for a compact apparatus it serves, too, but it wastes more 
power than the L shunt. 

The following arrangement (Fig. 9) was tried as receiver at 
my house of the signals sent from College, two miles away: 

A is the cable once round the garden, connected to the thick 
winding of a hedgehog transformer, H. Its thin winding is con- 
nected to the fine-wire suspended coil of the first magnifying 
telephone, I. 

The currents from its transmitter, M:, are taken to the fine- 
wire coil of the next magnifier, II. shunted by the low-resist- 
ance self-‘nduction coil, L. 

III. is the final telephone of the series, viz., an ordinary West- 
ern Electric loud speaker (2 ohms), in series with the trans- 
mitter M.. Under these circumstances the signals could be 
heard with the ear 2 in. from the funnel of III. 

But the hedgehog wasted a lot of power; its volume of iron 
being considerable, and the hysteresis and eddy losses at high 
frequency being very marked. 

An improved arrangement consisted in interposing a 20- 
microfarad condenser (the largest then available). This was 
not enough to tune up the circuit, except where the thin wire 
circuit of the hedgehog was inclosed. So the following plan 
(Fig. 10) was adopted, and was a decided improvement: 

M Cis the magnifying arrangement, as before. 

H is the thick wire of the hedgehog, inserted merely as extra 

self-induction. 

S is a condenser having a capacity of 20 or 21, or sometimes 
as much as 24, microfarads (a small plug condenser being 
added in parallel to vary and improve the tuning). 

Thus the note was enhanced by resonance, and the signals be- 
came almost loud. (The tuning at the College end happened, 
however, on this particular occasion to be rather poor.) 

This must serve as a sample of a great number of experi- 
ments, made with all manner of condensers and different notes, 


an especial amount of variation being practiced at the sending 
end. 
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The Berliner, or such-like granular transmitters, though serv- 
ing well to magnify an already audible current, do not serve 
to pick up and magnify an inaudible one. For this purpose a 
better and more precise apparatus has to be constructed, viz., 
the reed or the tuning-fork magnifying telephone, with only 
a single pair of carbon contacts. 

This is shown in Figs. 11 and 12, and its essence is that the 
coil is hung to a reed or fork or vibrator of definite pitch, and 
carries also a pellet of carbon, which presses lightly upward 
on another fixed pellet, thereby constituting a single-contact 
microphone. Fig. 13 shows a permanent magnet, and Fig. 14 an 
electromagnet with spaces for the reception of coils, such as 
C (Fig. 15) to stand within the magnetic field. 

Such an arrangement, as is well-known, is excessively sensi- 
time to utterly imperceptible mechanical disturbances, and the 
minutest fluctuations of current now passing through the hang- 
ing coil give ultra-microscopic tremors sufficient to vary the re- 
sistance of the light carbon contact perceptibly; the energy of 
a single-cell local battery being thus brought into action, enough 
energy is imparted to disturb through another hanging coil 
one of the ordinary granular transmitters, which then passes 
on a stronger current to the loud speaker, or the “call.” Or it 
may be that two reed magnifiers in series are desirable, when the 
received current is exceedingly faint. 

The single-point magnifiers do not carry big currents, and 
they require delicate, though easy, adjustment; but when prop- 
erly made and adjusted they work extremely well, with pure 
tones. 

The multiple-contact microphones work better for articulate 
speech, as is well known. I find graphite carbon the best for 
these single contacts, and I am indebted to Mr. Swan, to ee 


Carlore, and to Mr. Acheson, for several specimens of soft - 


carbon, which answer much better than the harder arc lamp 
variety. 

The last telephone of the series has been so far represented 
as one of ordinary pattern, but it is obvious that the vibrating 
coil attached to a wooden sound-board may be employed; and, 
further, that such sound-board telephone may have an applica- 
tion to the human voice and the acoustics of buildings. 

It is also manifest that when the vibrations are magnified 
they may be used to work a relay and ring a bell, or actuate a 
Morse instrument, or anything else, just as in the phonoporic 
receiver, for instance. I am indebted to Mr. Langdon Davies 
for the loan of one of his phonoporic receivers. 

The bell-ringing arrangement that we at present prefer is a 
coil telephone of the tuning-fork pattern (Fig. 15), so that (if 
protected from mechanical shaking) it shall only respond to a 
definite note, and not to casual currents in the line. 

Continuous working at the subject for over a year on the part 
of Mr. Benjamin Davies and myself, with occasional aid from in- 
strument makers, has naturally resulted in a mass of observa- 
tions and experiments. What is now published is but a frag- 
mentary selection, but the paper is quite long enough. 


Successful Trial of the Rowland Multiplex Print- 
ing Telegraph, Between Philadelphia and 
Jersey City. 

HE Rowland multiplex printing telegraph to which refer- 
ence has been made in our columns from time to time, was 
successfully tried last week, between Philadelphia and Jersey 
City, and has, we are told, proved itself a practical success in all 
kinds of weather. 
The present apparatus, shown in Fig. 1, was made at the Johns 
Hopkins University and is to be regarded as an experimental 


~ one to see whether the system is worth developing further. 


However, it is said to be so practical that it only needs to be 
made in the best possible manner by a good mechanic with 
perfect tools, to be considered complete. 

The present apparatus is arranged for eight messages, four 
each way, the instruments being duplexed in tne ordinary man- 
ner. So far, keyboards have been completed for only six mes- 
sages, but this number is sufficient to demonstrate the practic- 
ability of the system for the eight messages for which the ap- 
paratus is designed. 

The messages are printed on either a tape, or better, on a 
page like that used on the ordinary typewriter, except that in 
the latter case an endless roll is used. Each page printer is un- 
der more perfect control than an ordinary typewriter as the de- 
pression of a key at any moment will send the carriage back to 
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commence a new line or drop directly to a new line at any point. 
At present the number of characters used is 37, which includes 
the ordinary alphabet as well as numerals. The printing is gen- 
erally clear and perfect and excels most typewriting in these re- 
spects, although some improvements are yet to be made. 

The manner in which these results are accomplished is by 
means of a very perfect and satisfactory synchronous device 
operated by an alternating current, which latter is also used 
for the signaling. Such a synchronous device has been sought 
for years but the various ones discovered at various times have 
always been defective in some respects and readily got out of 
order. Professor Rowland’s device has worked day atter day for 
two years without ever giving out and is claimed to cause no 
trouble whatever, working day after day without any atten- 
tion. This system of signaling by alternating currents is orig- 
inal with Professor Rowland. : 

It is demonstrated that this system will signal a longer dis- 
tance than any other, and Professor Rowland has worked his in- 
strument through an artificial line equivalent in resistance and 
capacity to 1,500 miles of land line, the total distributed capacity 
being 23 microfarads. This is equivalent to 60 miles of cable or 
more. 

The messages are sent from keyboards similar to a typewriter, 
to which latter it can be attached and shown in Fig. 2. Each 
message can be sent at the rate of 40 words per minute, although, 
in some experiments it has been raised to 60 words per minute 
each one. 

The highest limit possible has not yet been reached nor the 
limit to the number of messages. 

Though the time has not arrived for a complete description of 
Professor Rowland’s synchronizing device, it may be stated that 
it employs principles not foreign to apparatus of this char- 
acter. An alternator at each end of the line, driven by an elec- 
tric motor furnishes current for the synchronizing apparatus. 
These alternators have attached to their shafts a set of commuta- 
tors with the required number of segments, depending upon the 
number of messages to be sent and the current is delivered to 
brushes revolving around these commutators. Each machine 
receives ten half waves of the current, and by cutting out half 
waves the local relays are operated. There is one main relay 
which in turn works 10 local polarized relays. The currents 
from these are collected by the selecting commutators, which 
operate the sub-local relays. There is one synchronizer for 
all the machines which operates a continuous current motor used 
for driving the entire apparatus and keeping the same in syn- 
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FIG. 1.—RECEIVING APPARATUS AND SYNCHRONIZER OF 
ROWLAND MULTIPLEX PRINTING TELEGRAPH. 


chronism. Should it ever get out of synchronism noise in a 
telephone warns the operator and it can be brought back to the 
required state in a very brief time, and with no difficulty what- 
ever. The advantages of the system are claimed to be as fol- 
lows: 

1. The large increase in the capacity of telegraph lines which 
are thus enabled to do from two to three times the business they 
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can now accomplish between the main points by means of the 
quadruplex and four times that by the duplex. 

2. The saving of half the men now employed as only a sender 
is needed, whereas both a sender and a receiver are needd on 
the Morse system. Any typewriter can learn tu print slowly on 
the Rowland system in a few minutes and 35 or 40 words per 
minute in a week or a month, according to brightness. 

3. It is well known that the Morse system soon develops a dis- 
ease in the telegraphers known as “losing their grip” which is 
similar to writers’ cramp. This diminishes their speed and often 
disables them entirely so that it is often stated that the life 
of a telegrapher when he can do his best work is limited to ten 
years and a man of fifty who retains his “grip” is a great rarity. 
The keyboard never develops this disease, and, indeed, is often a 
cure for it. 

4. The system is more accurate than the Morse as, in each 


FIG. 2.—KEYBOARD USED FOR SENDING IN ROWLAND MUL- 
TIPLEX PRINTING TELEGRAPH. 


message, there is only one person to make an error, whereas in 
the Morse system there are two. 

In case of*any words about which there is doubt a bell or 
other means warns the sender to repeat the message. 

5. The system works better in bad weather than the quadruplex 
which is out of order often half the time. Furthermore, it works 
at a greater distance than any known system, the distance from 
Chicago to New York without relaying being much within its 
limit. 

6. There is no.other multiplex printing system sending from a 
keyboard and receiving on a page in existence to-day. There is 
also no simple page printer having such speed and such perfect 
control over page and line as is here secured. 

7. Such perfect synchronism which never fails has never be- 
fore been obtained. It may be mentioned that in case a break 
in the line or other cause, throws the machines out of synchron- 
ism, they may be put in again and ready for work often in 30 
seconds and seldom requiring one minute.- Also nobody can 
tap a wire and get stolen news by this system. 

The present system is only a part of that invented by Professor 
Rowland. The whole system includes a method of relaying by 


_ which the whole country can be covered without trouble. It in- 


cludes a system by which 8 brokers in one city can each be in 
communication with one of 8 brokers in another city over one 
wire between the cities in such a manner that the communication 
is perfectly secret. He has also a quadruplex system working 
with an alternating dynamo at one end only. 


NATIONAL GREATNESS. That neither patriotism nor 
good sense is yet extinct among Spanish writers on public 
affairs is clearly proved by the article on “True National Great- 
ness” which “The Living. Age’ published in its number for 
March 4. It is written by E. Gomez de Baquero, and is trans- 
lated from “La Espana Moderna.” It is a very sane and candid 
article, and shows a clear perception of the needs of Spain. 
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An Announcement. 


N and after March 11 “The Electrical Engineer” and “The 
Electrical World” will be issued weekly as one publi- 
cation, to be known as “Electrical World and Electrical Engi- 
neer,” under the editorship of Mr. T. Commerford Martin and 
Mr. W. D. Weaver, and the business management of Mr. James 
M. Wakeman, until recently of the “American Machinist,” and 
Mr. A. C. Shaw. 

The combined journal will be conducted along broad and 
well-determined lines as a high class representative of the Amer- 
ican electrical industry and of the electrical engineering profes- 
sion. The best features of the original journals will be retained, 
and others introduced with the definite object of publishing an 
electrical periodical without rival in its special field. 

By thus combining to the obvious advantage of the reader 
and the advertiser, the effort heretofore divided between the two 
leading weekly electrical*publications, a technical and industrial 
journal will be produced that should worthily represent the im- 
portant field covered, and rank among the great engineering and 
industrial periodicals of the world. 


A Farewell. 


ONG actively interested in matters pertaining to technical 
education the writer and his associates believed. that in the 
founding of The Electrical Engineer Institute of Correspond- 
ence Instruction there lay the means of disseminating a syste- 
matic knowledge of electricity which no other system of popular 
instruction could hope to accomplish. In that view they were not 
mistaken, and but a few months of active operation served to 
more than bear out the early assumptions. With the constantly in- 
creasing number of students and special courses called for by 
them came increased responsibilities and demands upon time 
which could be but ill spared from the writer’s duties on this 
journal. It has now become abundantly evident that to meet 
the obligations which the Institute has imposed upon itself will 
require the undivided attention of the writer, and he seizes the 
present opportunity of announcing his withdrawal from the edi- 
torial staff of The Electrical Engineer, in order to devote him- 
self entirely to the work of The Electrical Engineer Institute. 
In making this announcement the writer need hardly express 
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the regrets he feels at this partial severance of the more than 
cordial connection of many years’ standing; nor can he lightly 
pass over the mention of the universal courtesies and confi- 
dences which have been bestowed upon him in the past—all 
of which have made business a pleasure indeed, and without 
which he is free to say his work could not have been performed. 
While thus bidding farewell as an editor of The Electrical En- 
gineer, the writer brings to the work of The Electrical Engi- 
neer Institute the encouragement accorded him in the past. It 
affords him particular pleasure to announce, also, that My: TeiG: 
Martin will continue to act as vice-president of the Institute, and 
to aid it with his ripe experience. JOSEPH WETZLER. 


Menlo Park. 


I: would. not be proper to allow the death of Mr. John Kruesi 

to pass without at least a brief tribute from our pen. His 
career as one of Mr. Edison’s faithful and loyal associates is 
set forth elsewhere in this issue, and was that of an extremely 
able but modest engineer, who to the last manifested the fine 
mechanical instincts and aptitudes that have made the Swiss 
leaders in the production of beautiful apparatus. That he was 
one of the little band which toiled and moiled ceaselessly at 
Menlo Park in the early days when new arts sprang into being 
there every morning, was one of the things that made him proud. 
Those of us who shared the distinction with him, no matter 
in how small a degree, have something that makes us proud also; 
for the passing years only add to the splendor of the achieve- 
ments of that time. None but the men who went through the 
ordeal can ever tell how strenuous was that struggle to wrest 
from Nature her secrets and convert them into blessings for 
mankind. 

“Honest John,” as we all fondly called him, is the first of the 
members of the old Menlo Park staff to pass away. His com- 
rades, as they lay wreaths of affection and esteem on his bier, 
trust that the record of each may be as pure as his, as full of 
deeds of kindness, and not less marked by humble devotion to 
duty. His career was a noble example for all who would make 
honorable places for themselves in the profession of electrical 
engineering. 


Uses and Influence of the Automobile. 


12 the discussion of the above topic there is vividly called 
to one’s mind the similarity which exists in many respects 
between the development of an invention or the growth of a 
new industry and the life or career of an individual. They all 
follow the same fundamental law, namely, the survival of the 
fittest, and are subject to similar uncontrollable and unfore- 
seen circumstances and conditions. | We watch them closely 
from their birth, bestow infinite care upon them during the ex- 


perimental stages of the one and the childhood of the other, © 


readily overlooking any shortcomings or errors. The early ex- 
periments, as well as training of the individual, are conducted 
with no definite aim in view until the time arrives when cer- 
tain results and characteristics manifest themselves, whereupon 
developments most conducive to the future value of the inven- 
tion or industry and welfare of the individual naturally follow. 
And finally, after the finishing touches have been added, the 
questions.are put: “What is the invention or the apparatus good 
for?” or “Of what use is the young man?” 

It is this “psychologic” point which has apparently been 
reached by the growing automobile industry, if one is to judge 
from the numerous questions as to the uses and influences of 
the automobile asked by the public. 

Leaving time to solve all questions relating to the construc- 
tion of automobiles as well as their cost, performance and mo- 
tive power, which have frequently been discussed in our col- 
umns and elsewhere, we find a complete, epigrammatic reply to 
the many queries in a statement by Mr. A. L. Riker in a recent 
lecture entitled: “The Horseless City, or the Age of the Au- 
tomobile,” where he says that “in substituting the automobile 
for the horse, we save space, time and money.” 

That we save space needs no argument, as the length of an 
automobile is only about one-half that of a horse vehicle, so 
that we can put twice the number of the former in the space 
occupied by the latter. Besides saving space, it will also be 
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less destructive to pavements, and will be a greater factor than 
the bicycle has been in bringing about the asphalting of our 
city streets. This, besides being a much pleasanter pavement 
to ride upon, is easier to clean, and reduces noise and repairs 
to a minimum. 

In the horseless city, according to Mr. Riker, we will build 
our houses so that we can have a space in them for an automo- 
bile. This is already being: done, he states. The readiness of 
an electric carriage is especially pleasant on a stormy evening, 
as one can enter it under cover and not run the risk of getting 
wet. i ' 

Another feature of the automobile is its disregard for the 
weather. If the thermometer is 100 degrees in the shade, or 20 
degrees below zero, we do not have to worry. Recent events 
have amply demonstrated this fact, automobiles being the only 
carriages obtainable one night. It may be of interest to state 
here, in support of the adaptability of automobiles for com- 
mercial delivery service that in the last storm an electric de- 
livery wagon. actually pulled a horse vehicle out of a drift in 
which it had been stalled in New York City. 

Aside from the fact that it is most cruel to take a horse out 
in all sorts of weather, often requiring from that animal severe 
exertion as to speed, the automobile is an ideal vehicle for a 
physician, always ready, whether in storm or sunshine, to go at 
a moment’s notice at a gait impossible with a horse, and to 
wait in a bitter storm without injury. No less commendable for 
similar reasons are the self-propelled fire engines, several of 
which are already in use in this country and abroad. For am- 
bulance service, it is unsurpassed, and in London electrically 
propelled mail wagons have, it is alleged, won considerable 
favor. The use of automobiles for the hauling of heavy loads 
has received an enormous impetus abroad, where one city has 
gone as far as to pass an ordinance that no vehicle over a cer- 
tain weight can use the horse as a motor, but must have some 
other power to move it. 

Finally, the use of automobiles has been proposed for the 
conveyance of invalids, for which purpose it appears to be ad- 
mirably adapted in its more diminutive and lighter forms, The 
latest suggestion, however, comes from abroad, where the elec- 
trically propelled vehicle is recommended for use by the army 
in the field on account of its absence of heat and odor when 
compared with vehicles propelled by steam, gas, petroleum or 
benzine. Its highly commendable properties, however, are the 
absence of smoke and noise, and the ability to attain high 
speeds. It has also been proposed to construct these vehicles 
in such a manner that they might be used as land torpedoes, 
serving as a means of attack while made safe for its occupants 
by covering it with a bullet-proof armor. Thus we see that, 
besides serving as a pleasure vehicle or for purely commercial 
purposes, automobiles may be employed as a means of defence, 
as an important factor in improving the sanitary conditions and 
pavements of cities, as well as in building operations. It will 
have its effects, as has already been pointed out in these col- 
umns, on the carriage building, storage battery, motor and 
other industries, and a possible influence on human character 
in promoting sobriety and honesty. 


Municipal Telephony. 


Cre of the important electrical questions which came up re- 

cently in England was that connected with the proposed 
development of municipal telephony. The success assumed to 
have been made by municipal plants for lighting and street 
railway work has led those who want public officials to con- 
duct all public service plants to advocate the establishment of 
municipal telephone exchanges. Of course, the assumptions 
as to municipal success in other lines are well known to rest 
on rather thin air, but that makes no difference to the agitators 
now busy with the question in England. 

The matter has lately been taken up in America, and from 
various parts of the country we hear reports of proposed mu- 
nicipal telephone exchanges. Duluth appears to have the craze 
badly, and the Mayor has been advocating the proposition. But 
tt should be enough to kill the scheme simply to point out that 
the exchange could have no toll lines and no long-distance con- 
nections. Its service would necessarily be purely and solely 
local, and any telephone system which is only that to-day stands 
confessed a failure. 

Rather curiously that limitation has come up in England 
in regard to power transmission from the coal fields to the 
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cities. The “municipalities” are opposirig the recent plans de- 
veloped under private enterprise, asserting that such work 
should be in the hands of the localities affected or of, the State. 
But how localities are to engage in work éxtending over several 
districts and counties is inconceivable, and it “is equally difficult 
to; imagine how the State could own the coal mines and: the 
lines and make “deals” and “dickers” with the various munici- 
palities along the route. Surely this is,an operation to be left 
in the hands of private corporations and to be governed by the 
principles of trade and industry and competition. 


The Electrolytic Interrupter. 


VER and anon the world’s stock of knowledge or the tools 
of science are enriched by some discovery or invention 
distinguished for its simplicity, and simplicity indeed is the 
mark of greatness in both. Judged by this standard, the Weh- 
nelt electrolytic interrupter is unquestionably entitled. to be 
classed among the great inventions of the past few years. With 
that keen insight into the nature of electrical phenomena for 
which he is noted, Prof..Elihu Thomson has taken up this ap- 
paratus, and the results he has obtained in the limited time thus 
far at his disposal prove that we were not mistaken in our orig- 
inal estimate of this remarkable device. But ine restless in- 
genuity of Prof. Thomson did not stop at the mere repetition of 
Dr. Wehnelt’s work. On the contrary, he has already devel- 
oped the original idea in various directions with most gratifying 
results. He also foreshadows further results in the near fu- 
ture which will without doubt be awaited with much interest. 
We should not be astonished to find the electrolytic interrupter 
put to uses now scarcely thought of. It may indeed make prac- 
tical many ideas that have heretofore been languishing from the 
want of just such a simple device. On the other hand, we may 
look for a decided increase in many present applications of elec- 
tricity. We need go not farther than X-ray work to demon- 
strate what will be the result of the introduction of a device 
which is simple, without any moving parts, which permits of 
smaller coils, and which can be obtained at a trifling cost, while 
the effects obtained are unrivaled for steadiness and power. 
We may also hope to hear of its use in wireless telegraphy, 
while we are not at all so sure what the electrolytic interrupter 
may not be heard from in connection with heavier electrical 
engineering work. 


Theory of Coherers. 


Some experiments are described which should decide between 
the coherer theories put forward by Lodge and Branly respect- 
ively. The action of electric waves upon a gap between the 
spherical ends of two thin platinum wires, as observed under the 
microscope, drew the ends together when their distance apart 
was reduced to 0.004 mm. They remained sticking together after 
the radiation had ceased. In another experiment two mercury 
drops, separated by a thin, surface contamination of chalk, coal- 
esced under the influence of electric radiation. These experi- 
ments proved that actual metallic contact is created, and con- 
trovert Branly’s hypothesis of a modification of the intervening 
dielectric.—D. van Gulik, Wied Annalen. 


Do We Age More Quickly? 


Do we age more slowly than our forefathers did? is a ques- 
tion asked by Dr. W. Ainslie Hollis, physician at the Sussex 
County Hospital, in the London “Lancet,” and answered by 
himself in the affirmative. He quotes statistics in support. of 
his argument, and refers to many cases of famous veterans. in 
Europe who continue to uphold their early reputations for long- 
evity, which, he says, is one of the most striking features of the 
present age. Undoubtedly the improved sanitary conditions in 
modern times and the gradual education of the people in the 
science of living and the more mature age at which people marry 
nowadays extend the period of adolescence. Apropos of the 
above, Dr. Julius Althaus discusses the question how to prevent 
old age, and says the only way is to be careful to appropriate 
and use the galvanic current, which he has studied and experi- 
mented upon over forty years, and lays the charge against doc- 
tors of having far too long neglected electricity in cases of de- 
bility and exhaustion, in which he himself has often obtained 
results. He has known men prematurely aged after treatment 
look ten years younger, be restored in temper, take fresh in- 
terest in life and have quicker digestion and healthier sleep. 


252 THE ELECTRICAL ENGINEER. 


The Motor Vehicle in Commercial Operation.* 
BY G. HERBERT CONDICT. 
W E are told that about 2,500 years ago there lived a prophet, 
Ezekiel, who had a vision, and in this vision he saw 
some marvelous wheels. Without attempting to determine what 
was meant by the vision, let us appropriate his statement re- 
garding those wheels, as a text for this talk on the horseless 
vehicle. “For the spirit of the living creature was in the wheels.” 
What an apt and concise description of the vehicle which, hav- 
ing discarded the “living creature,” “the horse,” still moves on 
with his “spirit.” 

We are but just entering a new era in the art of transporta- 
tion. As the advent of the electric car brought a revolution 
in local rail. transportation, so the advent of the road vehicle 
which goes without horses, has commenced its triumphant cam- 
paign. Having come out victorious on the rail, the horse- 
less forces are now gathering for the battle on the road. Even 
the Tammany brave is putting on his war paint and is thirst- 
ing for the fray. The “trolley buggy” is “‘the thing,” and the 
“hay-motor” “sees his finish.” 

As we all know, the use of the horseless vehicle abroad far 
surpasses the little that has been accomplished in this country, 
but oil and steam furnish the power almost exclusively, and the 
electrics are in the meagre minority. With oil, gas and steam 
motors counted by the thousands, the electric foots up only by 
tens. 

Far different is the case on this side of the ocean. Oil, gas 
and steam vehicles are few in number, and there are not 150 
electrics in actual service. Yet there is no room for despair, 
for the Yankee rig, especially the electric, has already made an 
enviable reputation for itself, and promises to distance all com- 
ers. 

Only two or three remarks can be made here regarding the 
relative merits of the various forms of power used to make the 
wheels go round. 

Undoubtedly there will be discovered a place for each system 
in which peculiar adaptation to local conditions will render com- 
petition in that particular field, by less favored rivals, improb- 
able. 

I am not referring here to the light pleasure vehicles engi- 
neered by the owner, who, as a general proposition, cares com- 
paratively little what the cost of operation amounts to, but to 
that business affair that is to carry you and your goods to and 
fro in all conditions of weather—rain, shine, snow and sleet— 
within the narrow confines of the city streets. It was the raging 
blizzards of the present season that served more than anything 
else to bring into prominence the motor vehicle, which ven- 
tured in where horses feared to tread, and, in spite of all prophe- 
cies to the contrary, got out again with ease. It is in such serv- 
ice that the future of the automobile is to be filled with glory. 

City transportation must be carried on with as little interfer- 
ence with the rights and comforts of others as possible. No mo- 
tor depending in any degree on any of the products of petro- 
leum is free from disagreeable odor. The principal streets of 
Paris, where the oil motor holds sway, are filled with the of- 
fensive odor so inseparable from the oil well districts of Penn- 
sylvania. A trail of unsightly vapor accompanies the onward 
march of the steam motor, particularly in cold weather. Vi- 
bration produced by the reciprocating parts of many motors is 
very disagreeable, especially when they are operated slowly and 
stopped and started frequently, as in municipal service. But the 
electric, noiseless, odorless, vaporless, operating without jar or 
vibration, surely it has found a field in which its virtues can 
shine without fear of the dimming shadow of a close rival! 

In the crowded narrow streets of the city it excels in all that 
goes to make up a mode of, transportation void of offense, but 
some one says that the electric is a great, heavy, cumbersome 
thing. Yes, it is. That is the fault of our storage battery 
friends. The battery is the “champion heavy weight” of the 
electrical fraternity. It is a case of full weight for the money, 
when you buy one. But no one buys a motor vehicle by the 
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pound, and it does not make any particular difference what the 
weight is if the thing performs successfully and economically 
the work for which it was fashioned. In this connection it is 
often necessary to remind the critic that in comparing the horse 
vehicles and the motor vehicles the weight of the horse or 
horses must be included in the weight of the former. Of course, 
we all know that the moving of weight calls for more expendi- 
ture of energy, and unless this expenditure is offset in some 
other direction, the system having the burden must fail. If 
the heavy vehicle can transport a passenger or a ton of pay 
load from one point to another in a more acceptable manner 
than a light vehicle the former does the business. At this time 
it is impossible to obtain reliable data for the comparison of 
cost of operation of the various systems now on the market. 
Figures made up from absurdly inadequate data have been 
published from time to time, but so far nothing of much value 
is known on this point. By “cost of operation” I mean the to- 
tal expenditure in cash for fuel, oil, attendance, repairs and re- 
placements of parts for a period of sufficient length to secure 
a fair average. Such observation should extend over, at the 
very least, a year, and there has been no commercial operation 
of any magnitude in this country, or any other for any length of 
time. In Europe, in spite of the fact that thousands of automo- 
biles are used for pleasure riding, there is to-day only one cab 
station in actual operation and a few light delivery wagons with 
here and there a lumbering steam truck, or a fear-inspiring 
omnibus. In this country a few cabs are operated from one lit- 
tle station, and, perhaps, a dozen delivery wagons. In spite of 
the most unqualified success of these few vehicles, we know 
them to be far from perfect, and more than that we know how to 
make many most important improvements. 

The most unexpected demand during the last few weeks for 
the electric cab in this city has given it a test which years of 
ordinary intermittent operation could not furnish. Its faults 
have glared out prominently, its virtues have shown in a bril- 
liant manner, and as one of our daily ‘‘contemporaries” says: 
“In all its picturesque ugliness, the automobile is a boon and 
a blessing. * *. * We not only give it our respect, but our 
admiration. * * * The gentle horse has had his day.” 
Having covered over 250,000 miles of actual and com- 
mercial service, the vehicle has proved itself no longer a toy 
to be played with by the wealthy but a practical thing, which is 
to come to the aid of the dwellers in our great cities who are 
anxiously beholding the vast congestion of traffic in the streets 
and wondering what is to become of it in the future. The mod- 
ern Rip Van Winkle goes to sleep for much less than twenty 
years, and when he awakes, what does he behold? The streets 
of the city are clean (!), no rails cut up the smooth surface, no 
horse or any other beast is here, they are prohibited within the 
city limits. The pedestrian wends his quiet way along the side- 
walks elevated to the second story and bridges over the street, 
while below the agile electric darts at good speed back and 
forth on its noiseless, easy-riding pneumatic tires, carrying all 
manner of humanity and its goods and chattels, and delivering 
them, not at the curbstone, but at the doorstep. The “living 
creature” has departed, but his “spirit is in the wheels.” The 
elevated train, the cable and the trolley car have disappeared, 
but far below the surface glides the electric local and express in 
light and well-ventilated subways. The streets made wider by 
the absence of sidewalks on the same level allow a free move- 
ment of vehicular traffic, and the second story stores are free 
from the dirt and turmoil now so overpowering. 

And.now, for a moment, let us consider this electric vehicle 
station, the first in the world in which the batteries are trans- 
ferred by mechanical means entirely, the whole operation being 
under the control of one man standing on the platform of the 
electric crane. - 

The men who organized the company looked at the crude 
and inefficient apparatus which was at their dispusal, and saw 
in it the possibilities of a great industry. They decided to put 
sufficient capital at work to develop their ideas, and the pres- 
ent success of electric cabs bears abundant testimony to the 
wisdom of their decision. This station was equipped with the 
most approved battery handling apparatus then obtainable, and 
no expense was saved in procuring the very latest improvements 
in all of the various parts which go to make up a vehicle which 
could be depended on to do the work required of it. The sup- 
ply is so absurdly inadequate to fill the demand that opera- 
tion is carried forward under great disadvantages, couside-- 
ing the many component parts that are altogether incomplete 
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and experimental. It has been impossible to make accurate 
tests of the efficiencies of motors, batteries, gearing, bearings, 
etc., although such data is now being obtained. There is still 
much to be desired, and in future equipments most material im- 
provements will be made. 

Outside of the consideration of large weight in proportion to 
power delivered, the battery has been giving excellent service. 
Up to the present time there has been practically no expense for 
maintenance, and the old-time troubles of buckling short cir- 
cuiting, sulphating, disintegrating, are as yet entirely absent. 

The tire situation is at present the absorbing subject of our 
day thoughts and night dreams. Were the streets in this great 
metropolis paved in an up-to-date manner, there would be com- 
paratively little cause for anxiety on this score, but with the 
antiquated and despicable cobble, the case is far different. Over 
twenty separate and distinct types of tires have been tried, or 
are to be tried in the near future, and others will probably fol- 
low. Solid, single and double tube pneumatic, cushion, clincher, 
sectional, protected and unprotected have all had or are to have 
atrial. Their faults are many, their virtues few, and we are still 
on the search. We have heard of some eminent authorities 
in the motor vehicle field, who say that the solid is the only tire. 
They are rendering judgment without full knowledge of the 
facts, and from a purely local standpoint. They are evidently 
not acquainted with the streets of Manhattan. A very satis- 
factory arrangement for broughams is that of tear pneumatics 
and front solids. 

The wheels also require most serious consideration. The se- 
vere strains unavoidable in crossing railroad tracks and other 
inequalities and running up against curbstones speedily put out 
of service even the most substantial constructions. Everything 
from the light and airy bicycle wheel construction to the dish- 
pan wheels, now so familiar on our streets, have been tried, and 
still there are more to follow. I mention these few items simply 
to indicate some of the most important and particular directions 
in which the work is progressing. 

I have been asked by our worthy secretary to say something 
about the “auto-truck,” that mysterious being fed on wind, and 
on the breath of “bulls and bears” and “lambs.” The daily 
papers have been full of him lately, and why should I weary 
you with a repetition of how the poor truckman is to be bene- 
fited by the advent of this new beast, or how the world in gen- 
eral is to receive a blessing when he breathes. “This is the 
age of miracles,” and “all things come to him who waits.” We 
have been waiting a long time, and now possibly even com- 
pressed air will come to us on wheels. 


Motor Installation at the Chicago Daily News 
Office.’ 
BY CHARLES A. DRESSER. 


EN the great development which has occurred in the applica- 

tion of electric power to various forms of machinery, the 
operation of large newspaper presses by electric motors had be- 
come during the year of 1898, one of the most important prob- 
lems to be solved, and several plants were installed in this coun- 
try which accomplished their purpose to some extent, but which 
nevertheless presented as many or more obstacles to the press- 
man in getting his press ready than the old mechanical method 
of operation. It must be remembered that taking, for instance, 
the modern Hoe quadruple press, the first thing to be accom- 
plished in getting the press ready is the putting on of the plates, 
and in order to do this a man was stationed at one side of the 
press where he could operate, by means of foot pressure, a fric- 
tion clutch; another man was stationed at the point where the 
plates were to be placed on the cylinders, and would give the 
first man a signal; the first operator would then apply the power 
to get the cylinders in the proper place. Assuming that the 
plates were successfully placed on the press, the next operation 
is the feeding of the paper through the press. 


1Read before the Chicago Electrical Association. 
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The roll of paper used on such a press weighs approximately 
2,000 Ibs., and ordinarily this is placed on a spindle at one end of 
the press, and two operators take hold of the thin sheet and cau- 
tiously thread it through the various intricate rollers and folders, 
etc., necessary to produce a complete newspaper. This opera- 
tion is a very tedious one, and as can be readily seen any un- 
steady or jerking motion exerted in a thin sheet of paper 
pulling a roll weighing 2,000 Ibs. would necessarily break the 
paper and require a repetition of the threading process. The 
total length of paper in the press is about sixty feet. The two 
operators guide the paper with their hands up to the various 
rolls, and from the rolls, after it has passed through them, un- 
til the press is completely threaded. To do this an absolutely 
steady motion is not only necessary to avoid the breaking of 
the paper, but as the operators become familiar with the speed 
at which the paper is winding through, and are constantly pull- 
ing on the sheet, with a certain amount of tension it will be 
seen that, if there should be a sudden acceleration of the speed 
of the motor, their hands are likely to be caught in the rolls, 
and many serious accidents have occurred from this cause. 

In the newspaper plants equipped electrically previous to the 
installation of the Chicago “Daily News” plant, a single motor 
was used, either geared or directly connected to the main shaft 
of the press. This motor was controlled by an ordinary speed 
controller operated by hand, and which presented many of the 
difficulties of the old friction clutch mechanical method, inas- 
much as it required two operators, one to control the move- 
ment of the press and the other to put on the plates. It is a 
well-known fact that when a piece of machinery to be driven by 
a motor is started from a dead standstill, the motor momentar- 
ily takes a vastly greater amount of current to start it than after 
it has acquired its motion. To overcome this the old system 
of electric hand control necessitated the operator’s throwing 
the rheostat arm around a considerable distance in order to cut 
out enough resistance to give the motor sufficient current to 
start, and after the motor had started he must then move the 
theostat arm back toward the starting point in order to get 
the slow motion. In this old method of control it is absolutely 
impossible to avoid a certain jump or start of the motor, con- 
sequently the fixing the position of the cylinders for the put- 
ting on of the plates is a matter of much greater time consump- 
tion on the part of the operator than with the auxiliary motor 
described hereafter, while the threading of the paper also takes 
more care and trouble. Therefore, while this system has been 
successfully used in small newspaper plants where the consid- 
eration of first cost is greater than rapidity and labor-saving 
devices to gain every possible minute in getting out the edition 
on time, it has been demonstrated far behind the requirements 
of a modern large newspaper printing office. 

At the “Daily News” each press is equipped with two electric 
motors, the first motor being a 5 h. p. six-pole motor, having 
a maximum speed of 200 revolutions, and suspended on the 
press at right angles to the main driving shaft. On the shaft 
of this motor is an automatic friction clutch and worm, which 
engages with a brass gear wheel situated on the main shaft of 
the press: The maximum~speed of the press at the maximum 
speed of this 5 h. p. motor is ten revolutions per minute. It 
will be readily seen that by the use of a worm a direct thrust 
is avoided, and an even, steady motion is given to the gear, 
making it impossible to have any jumps or jerks. Each 5 h. p. 
motor is operated from a speed regulator which has mounted 
on its face one compressed air cylinder and one dash pot cylin- 
der and a contact lever, which is connected to both cylinders. 
At four different points on the press are located four-way com- 
pressed air cocks which are in turn connected by piping to the 
cylinders on the rheostat. These compressed air cocks are nor- 
mally in a vertical position. 

In starting the press the operator moves the compressed air 
cock to the left,, which admits air into one end of the cylinder 
and opens the other side; the air rushing in one end of the 
cylinder forces a plunger through the length of the cylinder, 
this plunger, being connected to the contact arm, forces it over, 
cutting out the different steps of resistance. The dash pot, 
being connected likewise to the contact arm, retards the move- 
ment so as to cut out the resistance gradually. A valve in this 
dash pot regulates the speed with which this resistance is cut 
out, and can be adjusted to give any desired rapidity of cut- 
ting out resistance. In shutting off this motor the operator 
moves the four-way cock to the right, thereby reversing the 
pressure and also reversing the direction of the contact arm. 


254 


By the manipulation of this air cock it will readily be seen 
- that the operator can move the cylinders on the press any de- 
sired distance, even down to a sixteenth of an inch and the 
greatest dexterity in the handling of this plant is acquired in a 
few hours’ practice by the operator. Furthermore, if the con- 
tact arm on the rheostat is on any desired speed point, by quick- 
ly placing the air cock in the neutral position, the pressure on 
both sides is balanced and the contact arm remains stationary. 

The main power for each press is derived from a 40 h. p. slow- 
speed multipolar motor geared to the press by a single reduction 
gear and located under the press in the basement of the press- 
room. This motor is set on two sliding rails placed on brick 
piers, a single reduction gear being used so that the motor can 
be quickly disengaged from the gear and any necessary repairs 
made, it being essential in the operation of a newspaper to have 
quick action in case of accident. Each motor is controlled by a 
40 h. p. speed regulating rheostat having 55 contact points. On 
each press are situated nine push button stations conveniently 
located, consisting of two compressed air valves and one elec- 
tric push button. 

The rheostat arm for the large motor revolves in a circle over 
the rheostat points on a shaft which extends through the rheo- 
stat to the rear where a pinion is placed on the end of the shaft, 
engaging with a rack which moves in a vertical direction up or 
down, according to the direction desired for the rheostat arm. 
On the end of this rack is a plunger which fits into a cylinder. 
This cylinder is between two other cylinders of equal size, con- 
nected with the air supply in such a manner as to leave the 
pressure always equally balanced unless an exhaust is intro- 
duced. In these three cylinders is as much water as the ca- 
pacity of two cylinders. Floating on this water in each of the 
outside cylinders is a rubber ball which acts as a check valve 
as hereinafter described. 

Now, assuming that the rheostat arm is on the first contact 
point, and we wish to start the motor, we press the “on” button 
and exhaust the air from the right-hand cylinder. The pressure 
being on the end of the opposite cylinder forces the water 
downward through the left-hand cylinder through the central 
cylinder, and up into the right-hand cylinder until the rubber 
ball in the left-hand cylinder is forced by the pressure behind 
it into a valve seat at the bottom of the cylinder, thus pre- 
venting any further pressure on the piston. The ball in the 
right-hand cylinder, on the other hand, is forced upward into 
a valve seat, preventing the water from getting into the air pipes. 
In this operation the water from the left-hand cylinder presses 
the plunger in the central cylinder down, and the rack engaging 
with the pinion of the rheostat shaft moves the rheostat arm 
around, while on the other side of the plunger the water is 
forced before it into the right-hand cylinder. When all the water 
has been forced from one extreme position to the other extreme, 
the rheostat arm has traveled the entire circle, and is on the last 
point, and all the resistance is cut out. By the operator remoy- 
ing his finger from the push button the air pressure in both 
outside cylinders is the same, and therefore maintains the rheo- 
stat arm in any position desired. This ability to maintain a con- 
stant speed on any point for the large motor during its opera- 
tion of the press is one of the most important features in the 
handling of a large newspaper press. With the old mechanical 
drive the maximum speed is the only speed possible after the 
press has obtained its momentum. If it is desired to slow down 
the same operation is accomplished by pressing the “off” but- 
ton, which reverses the flow of pressure and water, and accom- 
plishes the desired result. On the face of each large rheostat 
is a main line switch on a pivot. The terminals of this switch 
are so arranged that a straight line drawn from each contact 
point to its opposite, i. e., two straight lines drawn from the 
contact points would form an X. When the switch is closed 
the left side is up and the right side down.’ Attached to this 
switch on each side of the pivot are two springs, one operating 
up, the other down, which tend to pull the switch open. The 
switch is normally held in position by a dog, which is the arma- 
ture of the magnet. This magnet is in series with the field, but 
the current is short circuited around each through a mercury 
cup. On this cup is a solenoid, which is energized by a motor 
generator. This motor generator is in series with the electric 
push button at each push button station, and when the circuit 
is broken by pressing one of these buttons, this solenoid is cut 
out, and the contact is broken by means of a spring, and the 
current is diverted through the magnet on the rheostat. This 
magnet attracts the armature, releases the main switch, which 
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is pulled to the opposite position by the springs already described. 
In breaking the circuit and arriving at the stops the switch 
opens a compressed air valve similar to the “off” button, which 
forces the rheostat arm around to the starting position. When 
the rheostat arm reaches the starting position it opens a second 
compressed air valve, which operates a little auxiliary cylinder 
similar to the one on the small rheostat, which forces up a pis- 
ton rod and locks the main line switch, the piston returning to 
its normal position, by means of springs attached to a piston 
which draw it back, leaving the resistance all in and the motor 
ready to be started again by pushing the “on” button. 

On each press just at the point where the paper is fed into 
the press are two tension rolls which have a lateral motion of 
about two inches on an inclined plane. The paper normally, by 
its own strength, holds these tension rolls at the upper end of 
this incline. On the right-hand supporting bracket of each 
tension roll, and at the lower end of this incline is located an 
electric button similar to the emergency stop at the push but- 
ton stations. If, by any accident, this paper is broken the ten- 
sion roll is released, rolls down this incline, touches the emerg- 
ency stop and immediately shuts down the press. This siinple 
little device makes it absolutely impossible for the paper to be- 
come jammed and clogged in the press, and saves much trouble 
and annoyance, and absolutely does away with any supervision 
or delay ordinarily necessary when a press is shut down by hand 
power. 

In the basement are four enormous reels, each capable of 
holding four rolls of paper weighing 2,000 lbs., each designed 
so that it is not necessary to shut down the press every time the 
roll is changed as by the old method. On each of these reels 
is geared a 2h. p. reversible series wound motor governed by a 
brake, and in circuit with a double-pole double-throw switch. 
No rheostat is used with these motors, but when a roll is ex- 
hausted, and it is necessary to turn the reel to bring another 
roll of paper into use, this switch is thrown, and the roll brought 
to its proper position. Now, assuming that one roll is being 
rolled off through the press, the end of the second roll of paper 
is brought up through the floor and attached by little tacks. 
When the first roll is finished a boy puts paste on the end of this 
new roll, and has it ready for action. When the time arrives 
for changing from one roll to another the “off” button is pushed, 
the motor slowed down, until the press is at about one-twentieth 
of its maximum speed, then the boy takes the end of the paper, 
quickly slaps it on to the old roll, the paper is carried on as if 
it were one continuous roll, and in the space of less than half a 
minute, the press is again operating at full speed, and turning 
cut sixteen-page papers at the rate of 24,000 per hour. 

Now, assuming that there is no paper in the press, and that 
there are no plates on the cylinders, the first operation is the 
putting on of the plates, which are brought in through the base- 
ment and shot up on a small elevator to the press floor. The 
cperator has his hand on the compressed air cock of the small 
niotor, he shouts “look out,” gives the compressed air cock a 
slight turn, and his cylinder is in position to receive the first 
plates. These are put on and firmly bolted. He is then ready 
to give the cylinder a half turn to receive the opposite plates. 
He again works the compressed air cock until he brings the 
cylinder into the proper position, this operation being repeated 
as many times as is necessary until all the cylinders on the press 
have received their equipment of 32 plates. 

The next step is to thread the paper. Two men take the 
end of the thin sheet, pass it around the first two rollers, then 
over the tension roll, and from there into the various intricate 
twists and turns in the press, which is now revolving at full 
speed when operated by the small motor, viz., 10 r. p. m. The 
paper is gradually taken through until we see the folded papers 
coming out at the finishing end. The pressman examines the 
paper to see that it is properly printed, and that the pages are 
in regular order. This being demonstrated, he is ready to run 
off his paper. Again he cries “look out,” the press and motor 
being already in operation, the small motor doing the work 
and the large motor being mechanically driven by its engaging 
gear on the press shaft, there is therefore no inertia to be over- 
come, there is no starting a large piece of machinery from a 
dead standstill, and the consequent influx of current. We press 
the “on” button, the large rheostat arm begins to revolve, and 
when it arrives at the point of starting of the point, the auto- 
matic friction clutch on the small motor shaft is disengaged, the 
small motor has then finished its work, and is stopped, and the 
big machine begins tohum. By the operator’s keeping his hand 
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on the “on” button he can attain any desired speed for the press 
up to the maximum. From this time forth everything is noise 
and racket, and papers are piling out and being carried away 
by the automatic carriers, and within a very few minutes are 
distributed on the streets by the newsboys. 

Too much credit cannot be given to Mr. Irving Stone, me- 
chanical engineer of the “Daily News and Record,” who, by his 
progressive ideas and great ingenuity and his untiring efforts 
to assist the contractors with his practical ideas, made this plant 
possible. Mr. Stone has many other original devices in his 
pressroom, among which his automatic compressed air gover- 
nor, which regulates the tension of the paper, and his automatic 
paper carriers might be mentioned. 

In general, Mr. Stone states that this apparatus requires a 
minimum of attention, and gives a maximum of results, the 
saving in labor alone amounting to a large sum each year. The 
output of the press is increased 20 per cent. over the old me- 
chanical drive, and in running off an edition these two presses 
can give twenty minutes’ start to any other two presses in the 
building, the latter being operated by more men, and can beat 
them out on the edition. In case of a slight accident, where 
the presses start at the same time as the old mechanical drive 
presses, it will be seen that they can gain the time lost with 
ease. There is no breaking of paper, no clogging up, no con- 
fusion and no injuries to men, and when an edition is started 
on either one of these two presses it is always finished ahead 
of time. 


Ice Scenery at Niagara Falls. 


O NE of the most interesting sights in Prospect Park, Niagara 

Falls, during the prevalence of the ice scenery, was the 
immense amount of ice that had fastened itself on the electric 
light wires in the vicinity of Prospect Point. In one place near 
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the inclined railway building the wires had an unusual weight to 
sustain owing to the fact that they were very near the falls, and 
the spray descended upon them in clouds, freezing as it fell. 
At this point the circumference of the ice on a single wire was 
between two and three feet, while further back in the grove the 
wires were also heavily coated. Considering the weight of the 
ice it was déemed remarkable that the wire supported it without 
breaking in two in many places. In one place the weight of the 
ice pulled the wire loose from its supports and hung in a festoon 
between the trees, forming an attractive picture well portrayed in 
the illustration. The size of the wire used in the park is No. 6. 


Power Plant at St. Anthony Falls, Minn. 


The equipment of the power house at the lower dam of the 
Falls of St. Anthony, at Minneapolis, Minn., is about to be com- 
pleted, and the necessary arrangements have been made by the 
St. Anthony Falls Power Co. with the General Electric Coe 
which manufactured and installed the plant now in operation. 
The hydraulic work and the power house were finished in the 
spring of 1898, and five three-phase alternators of 700 k. w. 
each and two direct current generators of the same capacity 
with the necessary rotary converters and static transformers 
were installed. The full equipment of this power plant as orig- 
inally laid down contemplated the use of eight alternators and 
two direct current machines of the total capacity of 10,000 h. p. 
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The present plant has been in full operation since May of last 
year, the current being used to drive the street and interurban 
railway systems of the Twin Cities Rapid Transit Co., which 
operates the electrical railways of Minneapolis and St. Paul. 

The additional equipment will consist of three 700 k. w. three- 
phase revolving armature alternators, with rotary converter, 
step-up and step-down air blast transformers, and switchboards 
for the generators and converter. The installation of this ma- 
chinery will raise the generating capacity to the 10,000 h. p. 
originally contemplated. 
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Some Recent Developments in the Gas Engine 
Field. 
BY EDWIN RUUD. 

GC» engine engineering is a peculiar and difficult line, prob- 

ably one of the hardest branches in the entire mechanical 
field of to-day. This you will understand when you stop to con- 
sider that the temperature in the cylinder during the explosion 
periods is a dazzling white heat, and that many parts are ex- 
posed to this high temperature. Add to this the different be- 
havior of the various kinds of gases and that the whole process 
is going on within enclosed doors, so to speak, where you have 
very little chance to see what is taking place, and you can 
imagine the difficulties of the problem. It is a wonder that an 
engine can be made to run satisfactorily under such conditions. 
It requires a constant association with the subject in order to 
fully understand and to be able to overcome the numerous diffi- 
culties which present themselves. The difficulties increase with 
the size of the engine, due to the fact that the heat problem be- 
comes more and more troublesome to solve. It is for this rea- 
son that the gas engine has not made much headway in the 
larger sizes. Also, few men have been willing to experiment in 
large sizes of gas engines in view of the uncertainty and the ab- 
normally heavy expense connected with the development of say 
a 1,000 B. h. p. gas engine. I shall later on say a few words 
touching upon large size gas engines. I shall in the course of 
this short talk confine myself to two classes of engines now in 
use, and shall endeavor to explain or make clear to you the 
workings of these two kinds of prime movers. This classifica- 
tion is made with regard to the mode of regulation, the cycle 
being the same in both, the “Otto” or “Beau de Rochas;” in 
fact, this cycle is about the only one used to-day commercially. 
I shall try to point out the advantages and the disadvantages of 
these two classes in order. In the so-called “hit and miss” gas 
engine which has been made exclusively until recently 
the governing is done so that one or more charges may be 
cut out and that the engine can either take in a full charge 
of gas and air or omit the gas altogether, as the gas valve stem 
is only in position to be operated by a cam when the engine is 
running at or below normal speed. 

Thus you will readily understand why the “hit and miss” type 
of engine is not suitable where a uniform speed is required, and 
but few of this type are running in connection with dynamos 
for lighting purposes. : 

The “hit and miss” gas engine must have heavy fly-wheels, 
and a heavy balance wheel is usually mounted on the jack shaft 
in order to obtain an approximately steady speed. I have even 
seen some outfits of this kind having a small fly-wheel on the 
armature shaft. This arrangement as you will see, takes up 
a great deal of floor space. The flapping of the engine belt due 
to the irregular motion of the gas engine together with the or- 
dinary hissing sound from the two belts makes the plant a very 
noisy one. The variation in the voltage on a 100-volt circuit is 
generally from 3% to 4 volts during the cycle. That is, when the 
engine may take in a few charges successively, the voltage is 
steady and rising, but when the engine omits one or more 
charges, a momentary variation in speed is the result and fluctua- 
tion is apparent in the lights. 

This introduction of two extra belts, shafting and masses to 
move, causes quite a loss in power. The power absorbed by the 
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two belts will be approximately 7 per cent., and the jack shaft 
about 3 per cent., making a total of about 10 per cent. taken 
up by the extra machinery. Even with this auxiliary machinery, 
the speed of the dynamo is unstable and the service unsatisfac- 
tory. This type of engine is therefore limited to do work where 
steady speed is not necessary or required. This type of engine 
has one advantageous feature, namely, that the charge is always 
ignited under the same pressure, and hence the actual work done 
by the exploding gases in a given cycle is practically the same 
for full load as for no load. 

Recent developments have proved that the modern type of 
gas engine is admirably adapted for electric lighting, as its econ- 
omy is very high and its speed regulation in a type to which I 
will refer has been made as good as that of a first-class steam 
engine. It is the electric business which has stimulated the ex- 
periments in the direction of producing a gas engine which 
would be suitable for incandescent lighting work. It is in con- 


trast to the “hit and miss” type and has the armature on the 


FIG. 1.—WESTINGHOUSE GAS ENGINE DIRECT CONNECTED TO 


crank shaft, direct-coupled or directly belted precisely as its 
brother, the steam engine. This is shown in Fig. 1. 

The mode of governing is similar to that of the steam engine 
and that for picking up a heavy load it is even in a better posi- 
tion. All charges being proportioned to the load if the load is 
suddenly thrown off, there is one heavy charge already locked 
in, which cannot be removed, although the governor acts in- 
stantly, and there may be another under way which may be 
partially reduced by the action of the governor. This tends to 
speed up the engine a trifle above the normal, but because of 
the fly-wheels this tendency is so slight that it can be ignored 
in practice, besides there are very few plants subjected to throw- 
ing off the entire load at once. Having described both classes, 
I shall now dwell upon the gas consumption, and what I say 
in this respect is applicable only to the Westinghouse Gas En- 
gine. 

GAS CONSUMPTION. 

The gas consumption in all engines varies with the kind of 
gas used and also with the size of the engine up to certain lim- 
its. The average performance of the Westinghouse Gas En- 
gine, say from 20 h. p. upwards, is 10.5 to 12 cubic feet of natural 
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gas per B. h. p. hour. According to numerous tests with the 
Junker Colorimeter, I have found that the average heat value 
of natural gas is 1,000 B. T. U. per cubic foot. That is, the en- 
gine requires 10,500 to 12,000 B. T. U. for each B. h. p. hour, giv- 
ing a heat efficiency at the shaft of 25.4 per cent. and 21.3 per 
cent., respectively. The above are not fancy figures, but repre- 
sent the every-day performance of the engines while in the hands 
of the customer. 

The indicator cards in Fig. 2 taken from a Westinghouse gas 
engine will give the reader an excellent idea of the governing ac- 
tion under overload, rated load, half load and no load. 

Some special engines have been built which have given much 
better results than the above mentioned and I have in mind a 
special 125 B. h. p. gas engine, which when tested gave the 
phenomenal economy of 9 cubic feet per B. h. p. This would 
give an efficiency at the shaft of 28.7 per cent. 

These are good results, but they are not as good as may be 
expected and I firmly believe that the every-day performance of 
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a gas engine will within a short time reach 33% per cent. Some 
experiments are being made along this line now and with rea- 
sonable show of success. 
‘WATER CONSUMPTION. : ; 
It is necessary in a gas engine to have the cylinders and all the 
parts exposed to the heated gases water cooled in order to pre- 
vent overheating of the different parts. This is generally done 
by letting a stream of water flow through the cylinder jackets. 
As the public.at large seems to be ignorant asto the water con- 
sumed per B. h. p. hour, I shall here state the amount of water 
required. In winter the consumption of water.may be put down 
at about 30 pounds and in summer 38 to 40 pounds per B. h. p. 
In places where water is expensive, this need not be wasted, as 
by putting up a tank or tanks according to the size of the en- 
gine, the loss of water need not be more than a few gallons per 
week, or just as much as the evaporation of water from the sur- 
faces of the tanks would amount to. Another. way of cooling is 
by the use of a cooling tower. The water is pumped from a 
well through the water jackets of the gas engine cylinder, where 
it becomes heated, and from there over to the top of the cooling 
tower, to again return to the well at about atmospheric tempera- 
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ture, to be used over and over. This mode of cooling produces 
a greater loss of water than that of the tank system, but it is al- 
most always used in connection with large sized engines. Not 
long ago I made some tests for the purpose of determining the 
amount of water necessary for cooling and to determine the heat 
lost through the same. 

It was found that 5,121 B. T. U. went out in the cooling water, 
2,922 B. T. U. was converted into work, and 2,957 B. T. U. must 


Over load card 
Rated load card. 


Half load eard. 
No load card 


FIG. 2——INDICATOR CARDS SHOWING THE GOVERNING AC- 
TION OF A WESTINGHOUSE GAS ENGINE. 


then be the approximate amount of heat which went out through 
the exhaust and lost by radiation. 

From this you will see that there is still room for improve- 
ment towards efficiency. The bulk of the loss is in the cooling 
water. 

THE FUTURE OF THE GAS ENGINE. 

Until recently the gas engine has been made in comparatively 
small sizes only, and as I have before stated, only for what 
you may call rough work, that is, where steadiness of speed was 
not essential. The largest engine in this country, made com- 
mercially, was only 100 h. p., having two cylinders and of the 
“hit and miss” type. The public looked upon the gas engine 
as a sort of a “freak,” and did not take very kindly to it. The 
introduction of electricity, calling for prime movers, also stimu- 
lated the demand for a cheap and convenient motor, and this, 
more than anything else, has brought the gas engine forward. 
In the early part of the spring of 1808, an engine of about 650 
B. h. p. was completed in the works of the Westinghouse Ma- 
chine Company, shown in Fig. 3. This engine is of the three 
cylinder type and has a speed of 150 revolutions per minute. Af- 
ter it was thoroughly tested on the testing foundation, it was 
erected in the power house of the Westinghouse Electric and 


FIG. 3.—650 H. P. THREE CYLINDER WESTINGHOUSE GAS EN- 
‘ GINE D. C.. TO A GENERATOR. 


Manufacturing Company, where it is running in regular com- 
mercial service of a severe character. The engine is direct-con- 
nected to a suitable generator and runs in conjunction with one 
or two steam engines, according to the call on these units for 
electric current. This engine is by far the largest gas engine in 
_ the world and it is pleasing to record that this large gas en- 
gine was built in Pittsburg. But this engine will not long en- 
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joy the distinction of being the largest one. The Westinghouse 
Machine Company are now making drawings and patterns for 
a 1,500 B. h. p. gas engine. This engine is also of the three 
cylinder type, and it is designed to run roo revolutions per min- 
ute. Remarkable economy is expected from this engine, as 
every possible care is being taken to make it a model of modern 
gas engine engineering. It would not be surprising if this en- 
gine developed a B. h. p. per every 8% cubic feet of natural gas 
consumed per hour or 8,500 B. T. U. perB. h. p. hour, This would 
give a heat efficiency of 30 per cent. at the shaft. When gas en- 
gines can be made of such efficiency in large units, they will un- 
doubtedly compete successfully with the most modern steam en- 
gine. 

A gas engine of such size and efficiency will run day in and 
day out on less than one pound of coal burned in a good produce 
gas plant per B. h. p. hour. This includes banking of fires and 
the like losses. It would have to be a high-grade steam en- 
gine and boiler plant if it should regularly be able to produce a 
B. h. p. for two pounds of coal per B. h. p. hour, twice the amount 
of fuel required by the gas engine under similar conditions. 
From the foregoing you will see that the gas engine is no longer 
limited to special power purposes. It can huld its own as a 
prime mover, and can be used for almost all purposes for which 
the steam engine can be used. But all this has not been accom- 
plished in a day. It is now 108 years since the first patent on an 


_ explosive motor was taken out by John Barber, and from that 


time on it may be seen that great improvements have been made. 


Fuel Gas for Electrical Works. 


ap HAT fuel gas should displace coal and even crude petroleum 
in all heating operations which require an exact, constant, 
and uniform application of heat is so generally conceded by me- 
chanical engineers, that its adoption in shops and factories main- 
ly depends upon the cost of such gas per 1,000 feet, and wherever 
its cost does not greatly exceed that of other fuel for any given 
work, gas must be preferred on account of superior efficiency. 

The question of its use must, however, be considered in con- 
nection with the fact that no artificial gas can be made cheap 
enough to be used wastefully, and hence cannot be used to advan- 
tage by introducing it into old furnaces, forges, and ovens origi- 
nally built for solid fuel or petroleum. This has been done with 
natural gas, as long, at least, as it was plentiful, but for the much 
dearer artificial gas suitable furnaces must be provided, carefully 
designed for each spccial purpose. 

Draught cannot be utilized to supply air for combustion or to 
distribute the heat. Radiation, or the heating of unused space 
must be limited to the minimum, and, generally speaking, the 
heating operations of the factory must be systematized, so that 
furnaces, forges and ‘“‘heating machines” can be used to the best 
possible advantage, without waste of fuel, each doing only the 
class or kind of work for which it was designed. . 

A complete and well arranged outfit of gas furnaces will prove 
exceedingly profitable even if the first cost of the installation is 
comparatively high, while makeshift arrangements designed with- 
out the requisite experience will prove wasteful in fuel consump- 
tion and unsatisfactory in operation, even with the cheapest fuel 
gas that can be provided. Gas furnaces and heating machines 
are, like modern machine tools, expensive but profitable. 

It is with pleasure therefore that we call the attention of elec- 
trical manufacturers to the fuel gas system of the American Gas 
Furnace Company, who are backed by an experience of nearly 
20 years in this class of work. Their success is attested by un- 
impeachable testimonials from first-class manufacturers, and the 
value of their work has been recognized wherever exhibited, and 
has the indorsement of the Franklin Institute, of technical 
schools and other competent judges. 

Among their many customers are the S. S. White Dental Man- 
ufacturing Company, whose exceedingly varied productions of 
dental tools, machines, instruments, and artificial teeth—famous 
throughout the world among dentists—requires probably the 
greatest variety of heating devices needed in any one indus- 
try, and it certainly speaks well for the American Gas Furnace 
Company, that they have adopted this system in their three large 
factories, in each of which the fuel gas is generated by their gas 
machine, and complete outfits have been provided which dis- 
place every other means of heating heretofore employed in me- 
chanical heating. 

They have also fitted out the works of the Putnam Nail Com- 
pany, Neponsett, Boston, Mass.; the Pope Manufacturing Com- 
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pany’s tube wotks at Hartford, Conn., and their bicycle and 
motor carriage works. The Elgin National Watch Company, 
Elgin, Ill., has also long since adopted the system in’ all ‘ts 
work, and more recently the American Gas Furnace Company 
has done very satisfactory work for electrical manufacturers, 
including the Sprague Electric Company’s factory at Bloom- 
field, N. J., the New York & Ohio Company, of Warren, O., and 
the General Electric Company, of Harrison, N. J. 

Other large manufacturers of dynamos, motors, electrical in- 
struments and incandescent lamps, are using partial or compleie 
outfits for carbonizing lamp filaments, annealing armatures, mag- 
nets, etc., and for brazing, case hardening, soldering, melting, 
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naphtha into gas without the least waste or’ by-product; to make 
all heating operations by gas more certain, uniform, effective arid 
economical than can be done by other means, and to make the 
operation of the system’ so perfectly safe that insurance rates 
cannot be affected by its introduction. 

Their claim that naphtha gas is the cheapest and at the same 
time the best fuel gas now in practical use, where’ the required 
amount of fuel would be anywhere from 5,000 to 50,000 feet of 
city gas per day, seems to be well founded, because the gas is 
made substantially without any labor cost, the process being 
performed automatically, and while it may be an open ‘question 
whether this gas would be economical in such works as rolling 
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NEW AMERICAN OIL GAS MACHINE No. 3, PLACED AND CONNECTED IN A SEPARATE GAS HOUSE. 


enameling, and other heating operations incident to electrical 
work. 

Since the providing of a thoroughly reliable fuel gas supply is 
the first step to be considered in equipping a factory with gas 
furnaces, we herewith illustrate ‘““Tke American Oil Gas Ma- 
chine,” deeming it to be well suited to supply the needs of 
electrical manufacturers, and without going into a detailed de- 
scription of the construction of the machine or the process which 
can be obtained in pamphlet form on application, we would say 
that it is the principal part of the fuel gas system of the Ameri- 
can Gas Furnace Company, whose other parts consist of the fur- 
naces, automatic heating machines, and other appliances, which, 
with the “Reichhelm pressure blower,” collectively form a com- 
plete system for the generation and utilization of gas as fuel for 
manufacturing purposes. 

The leading idea in this system is to make gas without a par- 
ticle of waste, by converting the total of a given quantity of 


mills, rail mills, and other large works, where the consumption 
would reach hundreds of thousand feet, it seems evident that for 
a limited consumption, such as will cover the requirements of 
electrical works, water or producer gas cannot compete with it 
on account of the labor cost involved in making it, and which 
can pay for itself in industries where the consumption is much 
greater. 

In determining upon the gas producer best suited for any one 
factory, the first question to be decided therefore is the approxi- 
mate quantity of gas required per day. This can be very nearly 
approximated by taking regular illuminating gas as a criterion, 
or standard measure, and comparing with it the other fuels here- 
tofore used respecting caloric efficiency. 

Good practice and experience have determined that from 9,000 
to 10,000 feet of illuminating gas containing 675 heat units per 
cubic foot are equal in heating power to one ton of coal, 140 
gallons of crude petroleum, or 50 gallons of naphtha gasefied. 
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In considering the adoption of water or producer gas, it must 
be remembered that the price of such gas per 1,000 feet is only 
one factor in the calculation, the other being its caloric effi- 
ciency or heating power, which, of course, depends upon the 
number of heat units it contains. Ordinary water gas and pro- 
ducer gas mixed contain not to exceed one-third as many heat 
units as the regular illuminating gas. It will therefore require 
from three to four times as much of such water and producer 
gas for a given amount of heat. 

In some plants a better quality of fuel gas is made, but it cost 
per 1,000 is correspondingly increased by the greater heat re- 
quired to make it. If, as in some manufacturing towns, fuel gas 
is sold for 25 cents per 1,000, it is well to remember that about 
3,000 feet must be injected into the furnaces to produce the heat 
obtainable from 1,000 feet of good illuminating gas, and the price 
per 1,000 feet should therefore be multiplied by three. 

For a factory whose consumption would probably not exceed 
90,000 feet of fuel water gas, which would be equal in heating 
power to 30,000 feet of city gas, it can be readily ascertained 
from the builders of such plants that the cost of installation of a 
factory plant is prohibitive, because the interest added to the 
cost of making the gas, which entails constant labor and atten- 
tion of special help, would bring the cost of the gas very far 
beyond the figure for which naphtha gas can be supplied. 

Two distinctly novel features are claimed for the fuel gas sys- 
tem of the American Gas Furnace Company. The first is that 
it is the only system in practical use by means of which the total 
of a given quantity of fuel is converted into gas without a par- 
ticle of waste or by-product, and the second interesting claim is, 
and it seems well founded, that the manner of injecting the gas 
into the furnace is a complete reversal of the old famous Bunsen 
system. 

In the Bunsen system the gas pressure is used for the induc- 
tion of the air needed for combustion. In that of the American 
Gas Furnace Company, the air pressure, which is under perfect 
control, is employed to inject the gas, both systems being alike 
in one thing only, namely, that a mixture of gas and air is ef- 
fected. 

The importance of this reversal of the Bunsen system can read- 
ily be appreciated when it is remembered that the air pressure 
can be increased or diminished at will, and that the mixture can 
be injected under any desired pressures, and varied in any possi- 
ble proportion, and hence the very high efficiency for which the 
gas furnaces and heating devices of the American Gas Furnace 
Company, have become famous, not only in this country, but 
throughout Europe. They are the “modern machine tools” fr 
systematic and correct heating. 


Mechanical Draft Versus Chimney Draft. 


“IVI ECHANICAL DRAFT, What It Is and What It Does,” 

is the suggestive heading of one page of Bulletin J, just 
issued by the B. F. Sturtevant Company, Boston, Mass. As stated 
“It is draft mechanically produced by means of a fan, and may 
be introduced either as forced draft, by which the air under 
pressure is delivered to the ashpits, or, as induced draft, arranged 
to draw the gases through the fan and to maintain a partial 


INDUCED MECHANICAL DRAFT APPARATUS AT HOLYOKE, 
MASS. 


vacuum within the furnace. The method to be adopted must of 
necessity depend upon the existing conditions. It does what an 
ordinary chimney is incapable of doing. Its cost is Irom 20 to 40 
per cent. of that of a chimney; its intensity permits of the burn- 
ing of finely divided or low grade fuel; it makes possible the 
utilization of the heat of the flue gases which a chimney wastes 
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in producing draft; it is independent of the weather; is auto- 
matically regulated to maintain constant steam pressure, prevents 
smoke, increases the capacity of an existing plant, and serves as 
an auxiliary to a chimney already overburdened; it saves space, 
and is portable.” 

The illustration which is shown herewith of a chimney, and 
a fan applied for draft production, presents most graphically the 
relative sizes of these two means of producing draft. They are 


OF BOILER HOUSE, SHOWING RELATIVE SIZE OF 
CHIMNEY AND MECHANICAL MEANS OF 
DRAFT PRODUCTION. 


VIEW 


both drawn to the same scale, and are both capable of operating 
the same sized boiler plant. The chimney is fully 16 times as 
high as the fan; it is not portable, is almost valueless when aban- 
doned, while the fan may be readily moved and is usually a valu- 
able asset. 

The smaller engraving presented herewith serves to illustrate 
the induced method of application. This plant is at the Holyoke 
Street Railway Company, of Holyoke, Mass., and the mechanical 
draft apparatus consists of two fans equipped with direct-con- 
nected engines, automatically regulated to maintain constant 
steam. pressure. 

The bearings are water cooled, so that the gases can be han- 
dled with impunity, and each fan in this case is of sufficient size 
to operate the entire plant. The short stack extends just above 
the boiler house roof. An arrangement like this naturally lends 
itself most readily to the introduction of a fuel economizer, 
whereby the wasted heat of the gases, required to produce draft 
for the chimney, may be utilized when the fan is employed. 

Recent tests of nine different boiler plants equipped with me- 
chanical draft apparatus and economizers showed an average fuel 
saving of 14.6 per cent. 


Materials for Coherers. 


The noble metals—platinum, gold and silver—give practically 
no coherer action. Iron gives good results, especially after a 
short exposure to air. Copper, immediately after filing, shows 
no change of resistance. After five hours a slight coherer action 
is, observed, and in three weeks the resistance may rise *o 
300,000 ohms, which falls to 10 ohms under the influence of 
electric, radiation, and rises to 187,000 ohms on concussion. 
Neither.exhaustion nor heating have any influence upon a tube 
containing aluminum filings. In tubes containing nickel, iron. 
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' copper or zinc, heating leads to a diminution of the resistance, 
which in zine is probably due to sublimation —E. Dorn, Wied 
Annalen. 


John Kruesi. 


OHN KRUESI, the chief mechanical engineer of the Gen- 
i} eral Electric Company, died on Feb. 22 last at his home, 
His death, which resulted from an attack of 
grip, occurred quite suddenly, after an illness of only three or 


in Schenectady. 


four days. The funeral services were held on Saturday after- 
noon, Feb. 25, and were very largely attended, not only by the 
officers, heads of departments and employees of, the General 
Electric Company, and by residents of Schenectady generally, 
but also by many of Mr. Kruesi’s old associates in the. early 
Edison days of Newark and Menlo Park. Among those who 
traveled long distances specially to attend the funeral were 
Messrs. Thomas A. Edison, Charles A. Coffin, president of the 
General Electric Company; Samuel Insull, president of the 
Chicago Edison Company; Charles A. Batchelor, of New York; 
Sigismund Bergmann, of New York; F. P. Fish, general coun- 


JOHN KRUESi. 


sel of the General Electric Company; J. W. Lieb, Jr., general 
manager of the Edison Electric Illuminating Company of New 
York; W. S. Barstow, of the Brooklyn Edison Company; S. 
Dana Greene, general sales manager of the General Electric 
Company; C. T. Hughes, manager of the New York office of 
the General Electric Company; W. E. Gilmore, of Orange, N. 
J.; Wilson Howell, of Harrison, N. J.; John Langton, of New 
York; F. R. Upton, of Orange, N. J., and Martin Insull, of 
Chicago. 

There were two services, both conducted by the Rev. A. C. 
Sewall, Mr. Kruesi’s pastor, the first in the First Reformed 
Church, which was attended by all except the family, and the 
second in Mr. Kruesi’s house, where the family and personal 
friends, including those already mentioned, were present. Im- 
mediately after the services at the house the body was taken 
to Vale Cemetery, Schenectady, for interment. The pallbear- 
ers were Messrs. Samuel Insull, president of the Chicago Edi- 
son Company; Charles Batchelor, of the New York Edison 
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Company; A. J. Pitkins, vice-president of the Schenectady Lo- 
comotive Works; G. E. Emmons, general manager of the Gen- 
eral Electric Company’s Works at Schenectady; E. W. Rice, 
Jr., 3d vice-president of the General Electric Company, and 
John D. Remer, of Schenectady. 

John Kruesi was born in Spercher, Canton Appenzell, Switz- 
erland, in 1843, and went to work in a machine shop at an early 
age. He found his way to Paris in 1867, the year of the Expo- 
sition, and remained there, working in various mechanical in- 
dustries until the outbreak of the Franco-German war in 1870. 
He then went to London, where he stayed for some months, 
and finally resolved to make his home in the United States, 
which he reached in December, 1870. 

An old acquaintance of his, August Weber, a fellow-country- 
man, whom he had met at the Paris Exposition, was then work- » 
ing for the Singer Sewing Machine Company at Elizabeth, N. 
J., and it was with the same company that Mr. Kruesi first 
found employment. During the two years that he stayed in 
Elizabeth, he showed that he had a firm grasp of mechanical 
problems and their solution; and in 1872 he had full charge 
of a new automatic machine for making needles. 

At this time Mr. Thomas A. Edison, in partnership with Mr. 
Unger, was manufacturing stock exchange tickers and telegraph 
instruments, upon which he had taken out patents, in Ward 
street, Newark, and in June, 1872, Mr. Kruesi began to work 
for him. The panic of 1873 kept Mr. Edison and his employees 
hard at work to make a living between that year and 1875, but 
in the latter year Mr. Edison felt strong enough financially to 
open a second shop for purely experimental work in Green 
street, Newark. One of the first men whose services he was able 
to utilize in this field was John Kruesi, and for the next five 
or six years, either in the Green street shop or at Menlo Park, 
Mr. Kruesi was practically Mr. Edison’s machine foreman, not 
only designing and making special apparatus to fit the con- 
ditions which Mr. Edison required, but also often making the 
special tools necessary for newly invented apparatus. 

During these five years—from 1876 to 1881—Mr. Edison was 
busy with the phonograph, improvements on the Bell telephone, 
incandescent electric lighting, electric railway experiments, and, 
above all, the subdivision of the electric current necessary to 
make incandescent lighting successful as a commercial venture. 
During this period Mr. Edison’s power of doing without sleep 
and of working day and night for several days in succession 
tried the endurance of the strongest of his associates. Mr. 
Charles A. Batchelor, who was closely connected with Mr. 
Edison at this time, says that of all the group of men who 
worked at Menlo Park, Mr. Kruesi was the most tireless, as 
well as being one of the most fertile in suggestions to overcome 
the difficult obstacles to success which were constantly arising. 

The first phonograph was made by Mr. Kruesi in Menlo 
Park, in 1877, from a rough sketch made by Mr. Edison, who 
is authority for the statement that neither he nor Mr. Kruesi 
had any great expectation of a successful result, and that both 
were utterly astounded when the tinfoil gave out audible words. 
This phonograph is now in the Patent Section of the South Ken- 
sington Museum, London. 

In 1881 incandescent electric lighting had passed beyond the 
stage of experiment, and the Electrical Tube Company was 
formed with Mr. Edison as president, Mr. Samuel Insull as 
secretary and Mr. Kruesi’as treasurer and general manager, to 
make and lay down underground electric conduits in New York 
City and elsewhere. The first shéps of this company were in 
Washington street, New York City, and there Mr. Kruesi, often 
with his own hands, turned out the early conduits which were 
laid down in the lawer part of New York City—the first two- 
wire conduits for lighting or power to be placed in service in 
any part of the world. Nearly all the early patents for im- 
provements in underground conduits bear Mr. Kruesi’s name 
as inventor. 

The Electrical Tube Company, after moving its shops to 
Bridge street, Brooklyn, for a short time, was finally absorbed 
by the Edison Machine -Works,. whose shops were then in 
Goerck street, New York, in 1883. Mr. Charles A. Batchelor 
was then general manager of these works, and Mr. Kruesi be- 
came his assistant. In 1886 the Edison Machine Works were 
removed to Schenectady, Mr. Samuel Insull becoming the gen- 
eral manager, and Mr. Kruesi retaining his place as assistant 
general manager. Mr. Insull himself gives Mr. Kruesi credit 
for having designed and constructed all the shops which were 
erected while he was general manager—that is, from 1886 to’ 
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1892. “When we went to Schenectady,” said Mr. Insull, “we 
had only 200 employees, and in 1892, when the General Electric 
Company was formed by the union of the Edison and Thomson- 
Houston companies we had 4,000 employees, so that Mr. 
Kruesi had to make provision for this large increase in the 
comparatively short space of six years.” In fact, the works, 
as they now stand, are Mr. Kruesi’s monument. 

In 1892, Mr. Kruesi succeeded Mr. Insull as general manager, 
and in this capacity had charge of the Schenectady Works until 
1896, when he was appointed chief mechanical engineer to the 
company. During his long connection with Mr. Edison and 
the various companies which were his successors, Mr. Kruesi 
made many important improvements and inventions in machine 
tools. He was also, from his thorough understanding of the 
strong and weak points of apparatus, a salesman of more than 
average ability, when his services were wanted in this capacity. 
He had a large and varied electrical knowledge, particularly 
in his keen recollection of numerous experiments which had 
turned out failures, and of the reason why success along some 
particular line could not be achieved. Most of all, he was 
prized by troops of friends, friends for the absolute honesty 
of every side of his character, 

Mr. Kruesi was a widower, his wife having died in January, 
1897. He leaves a family of eight children, the eldest of whom 
is now in England. 

Mr. Kruesi’s will, which was read after the interment, ap- 
pointed Mr. Thomas A. Edison, Mr. Samuel Insull and Mr. 
Charles A. Batchelor as executors, : 


Edwin S. Carpenter. 


We note with regret the sudden death of Mr. E. S. Carpenter, 
who died in this city at the age of 37. He was the assistant treas- 
urer of the Westinghouse Electric Manufacturing Company, with 
whom he had been associated for seven years. His death was 
very sudden, and it is understood he was on the point of ‘mar- 
riage, thus rendering the event very sad. His marked legal 
and business ability and sterling character, shown in the dis- 
charge of his duties, won for him the respect and confidence of 
his company and the warm personal regard of his associates. 


Baron De Reuter. 


Paul Julius Reuter, Baron of the Duchy of Saxe-Coburg and 
Gotha, and director of Reuter’s Telegram Company, died at Nice 
on Feb. 25, in his eighty-third year. He was born at Cassel, 
Prussia, 1816. From the opening of the first telegraph line in 
Europe, between Aix-la-Chapelle and Berlin, in 1849, he became 
interested in the electric telegraph system. He acquired an inter- 
est in the different lines as they were opened, and in 1851, when 
the cable between Dover and Calais was laid, he opened his chief 
office in London. He had before this been naturalized as a Brit- 
ish subject. Mr. Reuter immediately began to establish agencies 
in different parts of the world and to supply the British press 
with news. Similar organizations were established by him in 
America, India, China, Australia and all the Continental States. 
In 1865 he turned over his business to a limited liability com- 
pany. He retained the position of manager, and in the same year 
he obtained a concession for the construction of a submarine 
cable between England and Germany. Mr. Reuter also obtained 
a concession from the French Government for the laying of a 
cable between France and the United States. This was laid in 
1869, and is operated in conjunction with the Anglo-American 
Telegraph Company. The title of Baron was conferred on him 
by the Duke of Saxe-Coburg and Gotha in 1871. 

In 1878 Baron Reuter retired from the managing dir&ctorship 
of Reuter’s Telegram Company, but still retained a place as a 
member of the Board of Directors. The Shah of Persia granted 
him in 1872 a concession conveying the exclusive privilege of con- 
structing railways, working mines and forests. making use of 
other natural resources of the country and farming the customs. 
Baron Reuter attempted to render this monopoly subservient to 
British interests, although not excluding other nations. He re- 
ceived the support of the British Government, but owing to the 
difficulties encountered the concession was annulled in January, 
1889. The Baron received instead the concession of the Imperial 
Bank of, Persia. 


PACIFIC CABLE SOUNDINGS are to be made by the 
“Ranger” between Hawaii and Manila. 
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Mr. R. H. Hassler. 


An evidence of the growing importance of electric automobil- 
ism is seen in the engagement of Mr. R. H. Hassler by the well- 
known Indiana Bicycle Company, of Indianapolis, who have 
lately engaged extensively in the production of electric vehicles 
and other “horseless.” This gentleman is about 27 years old 
and was a graduate in 1892 from the Ohio State University in the 
electrical engineering course. He was three years in the experi- 
mental department of the Westinghouse Electric and Manufac- 
turing Company, at Pittsburg. He then engaged in business for 
himself at Dayton, O., for a short time, giving it up to accept a 
position with the Electric Vehicle Company in New York City, 
in charge of tests. He has now joined the Indiana Bicycle Com- 
pany as electrical engineer, assigned to the motor vehicle de- 
partment. In his earlier work he gained the critical esteem of 
Mr. C. F. Scott, of the Westinghouse Company, and has now 
opened to him a career of much importance and opportunity. 

M. GEORGES PELISSIER. ‘electrical engineer of the 
electrical section of the Paris Exposition of 1900 is stopping a 
few days in this city on his way home to Paris. He reports 
work progressing rapidly on the Exposition. 

MR. JAMES F. BUTTERWORTH, of London, has arrived 
in this city and expects to spend some time in the United States. 
Mr. Butterworth is on the lookout for novelties and inventions 


_ to take back with him for exploitation abroad and will be glad 


to hear from interested parties; care of this office. 

MR. J. H. MANNING, former mayor of Albany, N. Y., has 
succeeded the late General S. E. Marvin as president of the Hud- 
son River Telephone Company. 

MR. T. A. EDISON admitted in a recent interview that he is 
working on a fac-simile telegraph. He is also said to be ex- 
perimenting with automobiles, a subject in which he has been 
interested for some time. 

MR. HENRY B. CUTTER, of Philadelphia, (I. T. E.), was 
noticed in Chicago last week, 

MRS Pew Po tia Tes: manager of Elwell Parker Electric 
Company, Cleveland, O., called at the office of The Electrical 
Engineer, in Chicago, this week. Mr. Phillips has been in town 
about a week on some important business deals. 
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American Institute of Electrical Engineers. 


Secretary Pope notifies members of the Institute that they 
should send in their nomination blanks filled out as directed, to 
the secretary before March 1. From these returns the council 
will select candidates for the official ticket at its meeting March 
22. Those who have failed to receive the blanks, or have mis- 
laid them, will be supplied with duplicates upon application. 


New York Electrical Society. 


The following members were elected at the meeting of the 
society held on the 14th inst.: E. S. Keefer, Western Electric 
Co., Bethune street, New York City; Walter F. Wells, Manhat- 
tan Electric Light Co., 80th street and East End avenue, New 
York City; Robert O. Bacon, The Maintenance Co., 220 Broad- 
way, New York City; Edward Heaton, 1 Ferry street, Port. 
Richmond, S. IL, New York; Harry Robert Benda, 355 West 
24th street, New York City; Marcus B. Waterman, 179 Lefferts 
place, Brooklyn, N. Y.; J. A. Lynch, New York Telephone Gel, 
372 Pearl street, New York City; Bartow V. Van Voorhis, 2d, 
Crocker-Wheeler Electric Co., Ampere, N. J.; Henry 
Drucker, 44 Vanderveer street, Brooklyn, N. Y.; Harry N. 
Ramsey, 1062 Lexington avenue, New York City. 
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Looking Backward. 
BY HERMAN A. STRAUSS, 
Gen. Mgr. ‘The Elec. Engr. Inst. of Corr. Instn.” 


VERY human enterprise that looks to true and lasting suc- 
cess must be built upon a groundwork of honesty of pur- 
pose. The structure itself must be designed upon broad and 
liberal lines—its conception must be the result of deep thought 
and its erection must have involved painstaking effort, indefatig- 
able labor and persevering application. If these factors are pres- 
ent from its inception, a successful outcome is venerally a fore- 
gone conclusion. 

We may truthfully state that The Electrical Engineer Institute 
of Correspondence Instruction was designed along such lines 
and nothing that its founders could do to increase its usefulness 
and its efficiency, as an instrument of honest merit in the field 
of engineering education, has been neglected. 

Designed to aid those thousands of ambitious workers whom 
circumstances have deterred from participating in the benefits of 
a college education, the Institute has met, it is now apparent, a 
most decided need of the times. 

This is strikingly shown by the many letters of approbation 
received from students enrolled during the past year through- 
out the civilized countries of the globe. From such distant com- 
munities as the English, Dutch and German settlements of Afri- 
ca, Asia and Australia as well as from the mother countries of 
Europe and from every State and Territory in the Union have 
come applications for enrollment in some one of the various 
courses taught by the Institute. 

In almost every instance has the student thus enrolled ex- 
pressed his satisfaction and pleasure at the opportunity afforded 
him of acquiring from an absolutely reliable source the best 
teachings of contemporaneous talent, as well as a proper exposi- 
tion of the fundamental truths of the science. 

The great labor, expense, conscientious endeavor and deep 
responsibility which the conception, consequent organization 
and execution of a design so great as this have involved, may 
perhaps not be fully realized by the student or the layman, but 
to the thinking man this fact cannot fail to have been evidenced 
by the result achieved. Where such general satisfaction is ex- 
pressed by all of the participants in any human enterprise and 
where every transaction taking place between the purveyor and 
the consumer carries upon its face the stamp of truth and fair 
dealing it is but just to grant that the student has not gone astray 
in entrusting his education to such an institution. 

The honesty of purpose which has animated the founders of 
the Institute has not only shown itself in the endeavor and suc- 
cessful achievement of obtaining the well-known specialists of 
the country to prepare the instruction papers of the Institute but 
also—and perhaps this is the vital pivot upon which success 
swings—in the adoption of the principle of giving to each and 
every student such individual attention as if he were the only 
student on the instruction rolls. Every letter and every paper 
examined or answered by the instructors or the clerical force of 
the Institute has been read with a clear conception of the re- 
sponsibilities involved and with a sympathetic understanding of 
the aspirations of the ambitious worker, who, while the re- 
mainder of the world seeks rest and recreation, devotes his spare, 
hours to study. 

This principle, namely, that successful education along such 
novel lines as these, depends to a‘ great extent upon painstaking 
effort devoted to the simplest routine details, was recognized 
from the first and the successful accomplishment of the purpose 
is here again shown strikingly by the student himself, who is 
certainly best qualified to judge, for a most gratifying percent- 
age of the great number of letters received close with the preg- 
nant remark: “TI thank you for the careful attention you have 
given my particular case.” 

Looking back over the first year of the Institute’s work, we 
may point with pride, first, to the great number of ambitious 
workers who have been benefited by the teachings of the Insti- 
tute; and secondly, to the great array of those whom we have 
served with our advice. We may truthfully state that many 
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a man who has written to us with doubt in his mind as to the 
proper shaping of his career, has had his doubts removed by 
conscientious and sympathetic advice. ; 

In every case, he has been told honestly and impartially of his 
chances of success. If he needed encouragement, this was given 
to him unstintedly; if his case demanded the warning, that the 
circumstances,surrounding him were such, that a successful is- 
sue must be long delayed or was even doubtful, he was told so. 

The work of the Institute, however, has during the past year 
been confined almost exclusively to teaching purely technical 
students of electrical engineering—members of that great class 
that go to make up the ranks of the profession and practical 
workers. While engaged in instructing such students, the In- 
stitute has been overwhelmed with requests frum almost every 
State and Territory in the Union for a course of study which 
would be adapted to the needs of the great and growing intelli- 
gent but non-technical class of readers, who desire to acquaint 
themselves rapidly but without great effort with the interesting 
phenomena and marvelous applications of this fascinating 
science. 

The main desideratum of a course of this kind was the elimina- 
tion of all mathematical formule and the avoidance of lengthy 
introductory studies of general subjects. All these conditions 
have been squarely met in one of the new courses now offered 
by the Institute to the general public and the approbation which 
this “General Course A” is finding is evinced by the number of 
applications for enrollment received almost immediately upon 
the announcement of its completion. 

The Institute is now enabled to offer to intending students 
over twenty different courses, all of which are clearly and fully 
set forth in the revised edition of that interesting little book, 
entitled “Can I Become an Electrical Engineer,” the enormous 
circulation of .which we believe compares favorably with that 
of any book published during the past twelve months. 

A second book of equal merit but designed on somewhat dif- 
ferent lines and entitled ‘““The Electrical Marveis of Our Times” 
has now also been added to the free list of the Institute so that 
both books are sent post-paid to any address upon request. 

For copies of these books, prospective students are request- 
ed to address Department VI., The Electrical Engineer Insti- 
tute, 120 Liberty street, New York, U.S. A. 


Lehigh University. 

The Register of Lehigh University, South Bethlehem, Pa., for 
the year 1898-99, shows few changes in the governing or teach- 
ing force. 
the services of Messrs. B. H. Jones and L. O. Danse as instruc- 
tors, and their places are filled by Messrs. L. N. Sullivan and J. 


C. Peck. Messrs. John Boyt and F. O. Dufour have been pro-. 


moted from the grade of assistant to that of instructor, and Mr. 
Joseph Barrell has been elected instructor in geology and lithol- 
ogy. 

Solid geometry has been added to the requirements for en- 
trance to the Latin Scientific course and to that in Science and 
Letters; and it is announced that in 1900 and thereafter the re- 
quirements for entrance to the course in Science and Letters or 
to any course in the School of Technology will include plane 
trigonometry and logarithms through the solution of right and 
oblique triangles. The requirement in physics is retained but 
renewed emphasis is laid upon the importance of a thorough ac- 
quaintance with physical phenomena and with the simpler appli- 
cations of physical laws. 

The principle of elective studies is introduced into the techni- 
cal courses. In the course of civil engineering, the student may 
elect a large amount of work in architecture in addition to the 
designing and structural work of the regular course and thus be 
fitted to take up on graduating the profession of an architect. In 
the courses of mechanical and electrical engineering a large pro- 
portion of the work is identical and students in either course 
may in addition elect a considerable amount of special work in 
the other course, under the advice of the Faculty, as a substitute 
for the same amount of work in his own course. 

The Register includes a complete list of the University’s 
graduates, showing clearly how wide an influence this thirty- 
three-year-old institution is exerting through its sons in all parts 
of our country and of the world. The total number of graduates 
is 1,028, of whom 981 are still living. 


GERMANY is making a great increase in the strength and 
efficiency of its army telegraphs. 


The department of mechanical engineering has lost. 


‘for the current through the wheels of the locomotive. 
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Trade Active, Stocks Dull. 


The greatest activity in many lines of trade last week, with a 
corresponding demand for money, led to a lower range of prices 
generally on stocks, but such conditions can only be regarded in a 
favorable light. We are a little sorry even to see the demand 
for iron and steel so great, as it renders manufacturers rather 
indifferent to the big export trade that has lately been worked up. 
In cotton goods also there has been a marked advance, and the 
export trade in them is the largest known. The demand for all 
lines of electrical apparatus continues enormous, though the high 
price of copper is a cause for anxiety. For example, allowing 
2,200 pounds of trolley wire per single track and 5,000 pounds 
for feed wire for each mile of track, the cost of overhead trolley 
construction on electric street railways has increased $450 since 
January 1. 

During the week 7,542 shares of Western Union were sold, 
from 9534 down to 94%. Of General Electric 9,180 shares were 
sold, fluctuating from 11514 to 112%. New York Edison on 1,848 
shares closed at 19714, and Metropolitan Street Railway on 42,771 
shares closed at the high figure of 246. In Boston, American Bell 
Telephone maintained its high level at 369 and West End Railroad 
was firm at 934. An interesting feature in Philadelphia was the 
decline in Electric Storage Battery to 105 and a sharp rally to 120. 

Copper during the week, Lake, was around 18 cents; Electro- 
lytic, 17 to 17%. 
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The Siemens Pioneer Railway Litigation. 


VWVGSILE it appears that the suit upon the Siemens patent 
No. 324,176 has been discontinued in the Chicago court, 
there is no intention on the part of the Siemens & Halske Elec- 
tric Company of America to relax or forego its claim under this 
patent, and it may be expected that there will be developments in 
the near future which will show that the exultatrion expressed by 
the General Electric side, as set forth in a recent review of the 
subject in these pages, was premature and was based upon erro- 
neous grounds. It is considered sufficient answer to the state- 
ment that the Edison Menlo Park road contained the invention 
disclosed in the Siemens patent under consideration to refer to 
Mr. Edison’s own description of this road as an experiment. 
_ That there is no anticipation of the Siemens patent is alleged 
to be shown by the following statement, whicn appears in the 
work on “The Electric Railway,” by Crosby and Bell: “During 
the summer of 1879 the first electric railway was put in operation, 
by the firm of Siemens & Halske, at the industrial exposition in 
Berlin. An.oval track about 300 metres in circumference was 
laid down, and upon it ran a little electric locomotive dragging a 
single platform car. A third rail, placed midway between the 
others, served as the working conductor, and the current was 
taken from it by means of a sliding contact under the locomotive. 


The motor used was one of the regular Siemens dynamos, placed: 


with its armature spindle parallel to the track; and the power was 
transmitted to the axle by a double gear reduction, including, of 
course, a pair of bevel gears. The outer rails served as a return 
Eighteen 
or twenty passengers constituted the full load of the little train, 
and the time required for a complete circuit was from one to two 
minutes, corresponding to a speed of perhaps eight miles per 
hour. 

“This road is notable as being the practical starting of modern 
electric traction. It is beyond all question the first working elec- 
tric railroad on a practical scale. Up to that time nothing had 
been constructed which bore even the semblance of a commercial 
electric railway, and such few plans as had existed before, both 
in Europe and America, were mainly on paper.” 

This based on the facts, is regarded as pretty strong and con- 
clusive, 
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Armitage-Herschell Small Direct Connected 
Generating Set. 


bine accompanying cut shows the line of small generators 
direct connected to Case engines, now being placed upon 
the market by the Armitage-Herschell Co., of North Tonawanda, 
N. Y. They are designed to meet the demand for compact and 
self-contained sets of small capacity. The engine is of the well 
known high-speed ‘type built by the Case Engine Company, 
while the generators are of a special slow speed type, but having 
the general points of merit of this company’s enclosed M. P. 
apparatus. 
Among the cardinal points are the one-piece cast-steel field 


ARMITAGE-HERSCHELL SMALL DIRECT CONNECTED GENER: 
ATING SET. 


rings, ample self-oiling bearings, ventilated form-wound arma- 
tures, carbon brushes with low current density, and the ability 
to carry from no load to 50 per cent. overload, with sparkless 
commutation. 

This type is built in the following sizes: 25 light, 40 light, So 
light, 125 light, 200 light and 300 light; the heating limit for 10 
hours at full load, being 47 degrees centigrade above the sur- 
rounding air. The brush holders are of a new radial “Hammer” 
type, and give the brushes an even firm contact upon the com- 
mutator and a rigid contact against the holder. The above com- 
pany will be glad to furnish any additional information desired, 
and solicits correspondence. 


Barton & Brown. 


The well-known patent law firm of Barton & Brown, of 
Chicago, has been dissolved by mutual consent, the partners di- 
viding the offices hitherto used in common, and both continu- 
ing in the practice of their profession. Mr. Charles A. Brown 
has, however, associated with himself Mr. George L. Cragg, 
who was with the old firm since its organization, and who 
came into its service with a thorough technical and scientific 
training. The firm name will be Charles A. Brown & Cragg, 
and their suite of offices will be under the number 1450 Mo- 
nadnock Block, Chicago. 


Large Telephone Switchboards. 


The large switchboard of the Kinloch Telephone Company, of 
St. Louis, which was installed the latter part of last year with a 
present actual capacity of 6,160 lines, is now in successful opera- 
tion with about 4,500 subscribers’ lines actually in use, while new 
lines are being added constantly. It is stated that the present 
orders of the Kinloch Company aggregate between five and six 
thousand subscribers. The company has already under construc- 
tion additional switchboard sections which will be completed this 
season, and will bring the actual capacity of the board to 8,800 
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lines. The ultimate capacity of the board will be 20,000 lines in 
one exchange building. With this number of lines all the connec- 
tions will be completed with no more than one operator for each 
connection. The Kinloch switchboard is said to be the largest 
in the world, in which each connection is completed by one opera- 
tor. A similar switchboard is being constructed for the Cuya- 
hoga Telephone Company, of Cleveland, Ohio, with a present 
capacity for 5,760 lines and an ultimate capacity for 20,000 lines. 
These companies are independent companies. 

These switchboards are on the Kellogg ‘Divided Exchange 
Multiple Switchboard System,” the general principles of which 
were described in our columns several years ago when we pointed 
out its advantages in the operation of large exchanges. 


Holtzer-Cabot Electric Co., Improved Magnet Bells 


1. equipping a telephone line or exchange, it is very important 

to procure telephone instruments provided with reliable 
magneto bells. The market is filled with all sorts of bells claimed 
to work perfectly on local as well as long-distance lines while 
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HOLTZER-CABOT MAGNETO BELL. 


few of them even merit the attention of purchasers of telephone 
apparatus. 

The Holtzer-Cabot Electric Company, Boston (Brookline), 
Mass., whose magneto bell we illustrate herewith have had many 
years’ experience in the manufacture of this class of apparatus, 
and spare neither pains nor cost to turn out a superior line of 
these goods. 

In the construction of the generator, it will be observed that 


Sr 


ARMATURE CORE. 


they have made a departure from the ordinary method of se- 
curing the permanent magnets to the fields, which is usually 
done by bolting through from one side to the other. If these 
bolts are tightened up sufficiently to keep the magnets in place 
during transit, they are very liable to spring the fields, thus caus- 
ing the armatures to bind. The manner in which they have 
overcome this difficulty is clearly shown in the figure. The mag- 
nets are held on by means of short bolts, which enter into pro- 
jections in the field pieces. They can, therefore, be firmly se- 
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cured without any danger of springing the fields. This construc- 
tion admits of the generator being taken from the box without 
removing the hook, or even taking the magneto from the wall. 

The generators are equipped with gears or chain and sprocket, 
as desired. The latter method of driving is very popular. The 
connections between the driving wheel and pinion are made ad- 
justable, and a special hard steel chain is used which is guaran- 
teed not to stretch or wear. The gears are finely cut, have an 
extra wide face, and are practically noiseless in operation. The 
flexible method by which they attach the pinion to the shaft, 
shown in the accompanying cut, assures a steady and uniform 
movement of the armature while passing through the varying 
magnetic field. 

The armature is constructed of the best soft laminated iron, as- 
sembled on steel shafts, accurately fitted and thoroughly insulat- 
ed. Nearly twice the output is secured by this method of con- 
struction over the old design, in which cast-iron is used. . 

As the shunt depends for its operation on natural forces only, 
there are no springs to get out of order. It is reliable under 
all conditions. The slightest movement of the armature opens 
the circuit immediately, yet a circuit of practically no resistance 
is positively established whenever the armature comes to rest. 
The granules are silver plated, which insures always a reliable 
contact. The case is hermetically sealed, whicn effectually pre- 
vents any oil or dirt reaching the contacts. The figure shows 
the shunt open and closed. 

The method of supporting the armature of the striker and 
at the same time holding the few parts rigidly in proper relation 
to one another, the facility by which such adjustment can be ac- 
curately made, simply by turning one screw, which raises or 
lowers the yoke carrying the armature, will commend this striker 
to telephone men generally. It will be observed that the arma- — 
ture is always maintained centrally over the pole pieces, and 
in the best possible relation to them and to the permanent mag- 
netic field. 

Further information about this magneto bell and other tele- 
phone apparatus are contained: in catalogue No. 35 recently is- 
sued by the company. 


Eureka Telephone Apparatus. 


The Eureka Electric Company, of Chicago, have met with quite 
a success upon their telephone apparatus, as they are placing 
upon the market a strictly high grade line of telephones. The 
trade in general is recognizing the merits of their instruments, 
and in consequence the company are securing very nice contracts 
daily. The principal features of their telephones are their ampli- 
fying, long distance transmitter, which is guaranteed to ring 
indefinitely, and for articulation and quality of tone. 

The magnetos used upon their instruments are of the well 
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known Eureka type, full nickeled and very powerful. The re- 
ceivers are double pole and the work is of the highest finish. They 
meet every requirement that may be exacted of them and the 
constant duplicate orders the company are receiving, show that 
their instruments are giving general satisfaction. Their new 
No. 44 transmitter is adapted for replacing upon instruments, 
either upon the magneto or upon the transmitter boxes, and is 
guaranteed to give entire satisfaction. 

The company will cheerfully furnish additional information as 
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to their magnetos, transmitters, receivers, and other parts as 
well as switchboards, cable boxes, cross-connecting boards, and 
other apparatus used in the construction of high grade telephone 
plants. They are located at 157-159 South Canal street. They 
have beautiful salesrooms and have all facilities for handling 
telephone business. 


Uses of Micanite. 


Electrical engineers who are not already familiar as to the 
value of ““Micanite” as an insulator for commutator segments and 
rings, will do well to write the Mica Insulator Company, of New 
York and Chicago, regarding same. They make a specialty of 
furnishing segments for any style or type of machine, and have 
manufactured some segments recently as long as 30% inches and 
4 inches in height. The company report a very heavy business, 
both in this country and in Europe. 

Builders of electrical apparatus will do well to have before 
them the company’s sheet insulation manual and data book. It 
not only gives the breakdown tests of their insulations, but con- 
tains samples of the goods they manufacture. A large stock of 
“Micanite” plates, cloth, tubes, paper and “Empire” and “M. I. 
C. Compound” insulations is carried at New York and Chicago ; 
also at their sales agencies in Cincinnati, St. Louis, San Fran- 
cisco and Cleveland. 


Western Electrical Supply Co. 


The Western Electrical Supply Company, of St. Louis Mo., 
through their Engineering Department, report the outlook for a 
large spring business most encouraging. The numerous Warren 
alternating current machines which they have. sold during the 
past season are more than pleasing their customers, and hence- 
forth they expect a rapid increase in their business in this line. 
They are now busy working on several large contracts for War- 
ren alternating equipment. They: believe that prospective pur- 
chasers of electrical mdchinery consult their best interests by 
communicating with them before purchasing elsewhere. 


Ball Engine Co. 


The United States Naval Station at Bremerton, Wash., is in- 
stalling a direct-connected combination, consisting of two 50 k. w. 
General Electric generators and a tandem compound condensing 
engine built by the Ball Engine Company, Erie, Pa. 

The Toledo Glass Company, Toledo, Ohio, have recently in- 
stalled two direct-connected combinations, consisting of 65 k. w. 
generators direct-connected to engines built by the Ball Engine 
Company. 

The Armour elevators of Chicago have recently added to their 
electric plant a 30 k. w. General Electric generator direct-con- 
nected to an engine built by the Ball Engine Company. 


New York Electric Vehicle Transportation Co. 


’ Announcement is made of the formation of the New York 
Electric Vehicle Transportation Company, articles of incorpora- 
tion of which were filed in Trenton, N. J., last week. It has a 
capital stock of $25,000,000. 

The company is empowered to acquire and manufacture and 
buy and sell vehicles of all kinds to be operated by electricity, 
compressed air, gas, oil and other means-of motive power; also 
to acquire franchises for the operating of these vehicles to carry 
passengers and freight of all descriptions. 
are James E. Hayes, Camden; Edwin Gratz, 18 William street, 
New York, and Augustus Treadwell, 20 Broad street, New York. 

It is understood that the charter of the new company permits it 
to operate its vehicles not only in this city, but in all parts of 
the State. 

Mr. Isaac L. Rice, the president of the Electric Vehicle Com- 
pany, a concern formed some time ago, with a capital stock of 
$10,000,000, yesterday said that the new company meant nothing 
more than an enlargement of the present concern. Harmonious 
relations with Metropolitan Street Railway interests are broadly 
hinted at. 


THE GARTON-DANIELS ELECTRIC CO., of Keokuk, 
Ia., have just appointed Messrs. Mayer & Englund, of 10 S. 1oth 
street, Philadelphia, Pa., their representatives in the Middle 
States territory, for their line of railway lightning arresters. 
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The incorporators — 
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Penna. Electric Vehicle Co. 


A new company, known as the Pennsylvania Electric Vehicle 
Co, has just been brought out. It has the rights to the patents 
of the Electric Vehicle Co., and under license from the parent 
company can operate a cab service or organize cab companies 
in Philadelphia and elsewhere in Pennsylvania. Mr. W. W. 
Gibbs will be president of the Pennsylvania Co., and other in- 
terests who have been identified with the Electric Storage Bat- 
tery Co. and the Electric Vehicle Co., it is understood, will be 
in the management. The Pennsylvania Co. has an authorized 
capital of $2,000,000, cumulative preferred stock, and $4,- 
000,000 common, par value $50 per share. The 20,000 shares 
of preferred have been offered privately for subscription, and 
were largely over subscribed, as shares of common went as 
bonus with the preferred, which was sold at par for cash. The 
stock represents the patent rights and operating license, secured 
from the Electric Vehicle Co. and others. Philadelphia will 
soon have a large number of electric cabs, supplied by this com- 
pany. 


The Harrison Primary Cell No. 1. 


The No. 1 Harrison cell described in a recent issue, is practi- 
cally a new departure in primary cells, for, while peroxide of 
lead has long been used in connection with storage batteries, 
it has never before been successfully used in a primary cell. 
The other materials used in the Harrison cell have only been 
adopted after years of experiment. The mechanical construction 
of the cell is as near perfection as intelligent effort can make ‘t, 
and every point has been carefully worked out with two ends 
in view, viz., simplicity and stability. 

The combination is a primary cell of lead peroxide and zine 
amalgam with dilute sulphuric acid as the electrolyte which 
gives the highest e. m. f. (2.45 volts) obtainable in a practical 
primary cell, The quick depolarization obtained by the use of 
specially prepared lead peroxide together with the low resistance 
of the electrolyte and its high voltage makes the Harrison cell 
probably the most powerful open circuit cell thus far devised. 
Its recuperative powers are phenomenal and the amount of work 
it will do is extraordinary when its size is taken into considera- 
tion. The small size of the cell—it is only 5 inches high by 3 
inches square—is one of its special features. Where space is a 
consideration the Harrison cell is most suitable, as it occupies 
only a fraction of the space usually required. } 

Its high voltage reduces by nearly one-half the number 0i 
cells required for a given purpose when compared with the usual 
type of cell. Its cleanliness in operation, the absence of creeping 
salts and corroded connections, its freedom from freezing in 
cold weather and liability to destruction by short circuiting, 
combined with the cheapness of its maintenance and renewals, 
are among its characteristic features. 

It is estimated that the cost of the electrical energy obtained 
from this cell is about 1 per cent. per watt hour. The battery will 
give on ordinary circuit work a discharge of 4o ampere hours 
or over 80 watt hours. 

The cell is adapted for all kinds of open circuit work and will 
keep its charge indefinitely when standing idle, as there is 
no local action on open circuit to cause deterioration. When 
the cell shows signs of weakness, the liquid is thrown away 
and the cell re-charged. When it again grows weak, the negative 
element or lead peroxide stick is replaced with a new one. This 
is easily done by unscrewing the binding post and removing the 
exhausted stick and inserting a new one. The positive or 
zine element will generally outlast two peroxide sticks and when 
used up can be renewed in the same way. The cell is made by 
Harrison Bros. & Co., Incorporated, Philadelphia. The Thermo 
Electric Co., Times Building, New York, are the sole agents. 


Fort Wayne Electric Corporation. 


A special despatch from Fort Wayne of February 16 says: 
Three weeks ago creditors of the Fort Wayne Electric Com- 
pany petitioned to throw the concern into bankruptcy. The 
corporation attorneys asked United States Judge Baker to grant 
ten days’ time to file an answer and contest the case. To-day 
President Worden notified the court that there would be no 
contest, and the corporation will go voluntarily into bank- 
ruptcy on the petition of its creditors, possibly on Saturday. 
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THE CUTLER-HAMMER MFG. CO., Chicago, Il., say the 
C. & H. rheostats are recognized standards. 

THE BIBBER-WHITE CO., 49 Federal street, Boston, illus- 
trate their street fixture No. 3. These incandescent fixtures are 
furnished complete with 4-foot goose neck of 34 pipe, standard 
16-inch hood and 14%-inch deflector of heavy tin. All castings 
are of malleable iron, including a yoke of this metal on which 
insulators of the glass type are used. Their prices may be ob- 
tained by dropping them a card. 

McINTOSH, SEYMOUR & CO., Auburn, N. Y., are going 
to illustrate their “ads” hereafter with engravings of their dif- 
ferent recent installations. They make all sizes and types of 
engines and special engines to meet any requirements. 

GEO. W. HOFFMAN, 205 E. Washington street, Indianap- 
olis, Ind., says in order to be up to date, United States metal 
polish must be used. 

THE AMERICAN ELECTRICAL HEATER CO., 197 Riv- 
er street, Detroit, Mich., advertise their electric heating discs as 
valuable for the sick room or nursery. 

F. A. LA ROCHE & CO., 13th and Hudson streets, New 
York, are offering circuit breakers in a variety of styles and 
types. 

THE HART & HEGEMAN MFG. CO., state that all Hart 
switches have the words ‘Hart Switch” stamped in the metal 
and advise switch buyers to make sure that this stamp is on 
switches received, as other switches are sometimes substituted 
when Hart switches are specified. 


THE ELECTRICAL APPLIANCE CO. are now thoroughly 
established in their new quarters, and a tour of their new build- 
ing shows superior facilities for successfully handling a very 
large electrical supply business. 

THE KURTZ NATIONAL TELEPHONE CO. has been 
incorporated at Belleville, Ill, for $20,000, with an allowed in- 
crease to $180,000, for future business as a parent company. 
The company is named after its president and electrical engi- 
neer, W. J. Kurtz, the concern using his new improved tele- 
phone and power system; Hon. W. De Bolt, of St. Louis, is 
secretary and treasurer: Victor H. Adami, electrical engineer, 
with the L. M. Rumsey Mfg. Co., vice-president. The above 
officers, together with L. M. Rumsey and Joseph M. Duffy, 
constitute the directory. Over 200 five-year contracts have been 
secured here for a model plant, with St. Louis connection. 
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THE GOLD ELECTRIC HEATERS were, it is claimed, 
the only ones that were effective on the cars during the recent 
cold weather. The Gold Street Car Heating Company, which 
manufactures these heaters, points with pride to the number of 
commendatory notices which were printed by the Chicago papers 
saying that the cars on the South Side Elevated Road were the 
only cars in which the heat was felt, and further that these cars 
were comfortably heated all during the severe cold weather to 
which Chicago was subjected during the past ten days. The 
Gold standard electric heaters were used in these cars and at no 
time were they used to more than half their capacity, showing 
that they could have endured conditions twice as severe as they 
did and still give the greatest satisfaction. 

WILBUR B. DRIVER & CO., 126 Liberty street, New York, 
make a specialty of resistance wires for all kinds of work. For 
high resistance, “Climax” has forty-five times the resistance of 
copper (almost three times 18% German silver), and a tempera- 
ture coefficient of .00042 per degree Fahr. For measuring instru- 
ments and work requiring constant resistance at all temperatures 
they have a material thirty times copper, and negligible tempera- 
ture coefficient. Still another wire, with about the same resist- 
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ance as German silver, has half the temperature coefficient of it, 
and is much better mechanically. These wires cover quite fully 
the demands for resistance material. 

NIAGARA FALLS, N. Y. The Niagara Falls & Lewiston 
Electric Railroad, better known as the Gorge Road of Niagara, 
has changed hands, Capt. John M. Brinker and R. W. Jones 
having parted with their controlling interest in the company, 
but both remain large stockholders. The interest they sold was 
represented by bonds. The purchasers are stated to be New 
York parties, no names being mentioned as yet. Joseph R. 
Megrue, of New York, formerly manager of the Detroit & 
Lima Northern Line, has been appointed manager, and has 
taken charge of the affairs of the road. 

MR. FRANK SHEPARD is now associated as salesman 
with the New York office of C. S. Knowles & Co., 120 Broad- 
way, manufacturers and dealers in hard rubber goods, turned 
mold work and other electrical specialties. ant 

EUGENE MUNSELL & CO., of New York and Chicago, re- 
port a very gratifying demand for their India and Amber “Mica,” 
of,which they make a specialty for electrical insulation. Some 
very large orders have been received at both their Chicago and 
New York addresses. 
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ESTON Electrical Instrument Go., 


WEST' 114-120 William St., NEWARK, N.J., U.S.A. 


WESTON STANDARD 

PORTABLE DIRECT READING 
Voltmeters, Millivoltmeters, Voltammeters, 
Ammeters, Milliammeters, 
Ground Detectors and Circuit Testers, 
Ohmmeters, Portable Galvanometers. 


Our Portable Instruments are recognized as 
The Standard the world over. The Semi-Portable 
Laboratory Standards are still better. 


Our Station Voltmeters and Ammeters are un- 
surpassed in point of extreme accuracy and 
lowest consumption of energy. 


WESTON STANDARD PORTABLE DIRECT 
READING AMMETER 


THIS WATER WHEEL GOVERNOR 


Regulates the Turbines used on Electric Railway Load in 
the Niagara Falls Hydraulic Power and Manufacturing 
Company’s Plant. 


We build Governors adapted to all makes of Water 
Wheels, working under all conditions. 


70,000 HORSE POWER IN USE. 


We Guarantee the best Speed Regulation which 
can be obtained under any conditions. 


Mention THE ELECTRICAL ENGINEER when writing 
for catalogues. 


Acaress LOMBARD 
WATER-WHEEL GOVERNOR ————! 
COMPANY, = =< 
‘ 2 Tina qe 
61 HAMPSHIRE STREET, >= 


BOSTON, MASS. 


DIRECT CONNECTED CHURCH ORGAN BLOWE 


Write for Circular No. 


THE EMERSON ELECTRIC MFC. CO., 
GorntppD’s 


For Alternating or 
Direct Current 
Z2Oo1 
ST. LOUIS, MO. 


ELECTRIC HEATERS. 


IMPROVED CONSTRUCTION. SIMPLE AND COMPACT, 

HIGHEST EFFICIENCY. GREATEST ECONOMY. 
WRITE FOR PARTICULARS, 

Acknowledged Everywhere Without an Equal. 


GOLD STREET CAR HEATING CO. 


aA = FRANKFORT and CLIFF STS., NEW YORK. ~— 
oe“. ne 658 Rookery, Chicago. 


“A. L. BOGART CO0., [WM. A. ROSENBAUM. 


123 Liberty St., NEW YorK.| Electrical Expert = 
MANUFACTURERS OF Patent Solicitor. 


ELECTRIC GAS LIGHTING) room 177, ie 
SPECIALTIES. TIMES BUILDING, NEW YORK A 


H The Bartoli Automatic, |consuiting diac ner. 


Consulting Electrical Engineer 
Frictional Machines, Rhumkorff 


AND ADVISORY EXPERT 
Coils, Multip! 66 »» | On Central Station} and Power Station Construc- 
Burners, Denese Yes i ifeeine tion; Their Economical Operation and Testing. 
Torches, Electric Attachments for | Te/. 2059 Cortlandt. 120 Liberty St., 
Se atts: Cable ‘‘Albeiteria.”’ N. Y. CITY. 


WEATHERPROOF WIRE. 


—«*., AGENCIES: ®&— 


WESTERN ELECTRIC CO., New York. 
RLECTRIC APPLIANCE CO., Chicago. 
PETTINGELL ANDREWS (O., Boston. 
ELECTRICAL ENGINEERING CO., Minneapolis. 
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. 
THE BRADFORD BELTING CO., Cincinnati. 


Phillips Insulated Wire Go., 


Oftice and Factory: PAWTUCKET, R. & 


GENERATOR FIELD RHEOSTATS. 


WARD LEONARD ELECTRIC CO. 
Bronxville, N. Y., U.S. A. 


WILLIAM SMITH HORRY, 


ELECTRICIAN and ENCINEER, 
Designer of Electrical Machinery. 
Union Carbide Works, Niagara Falls, N. Y. 


“ American 


99 Storage 
Cells are 


Send for descriptive 


‘the best. 
: ABSOLUTELY NON-INFRINGING. 
circular. PROTECTION GUARANTEED. 


AMERICAN BATTERY CO.. 
Est’p 1689 172 So. Clinton St., Chicago, III. 


Henry C. Townsend, Formerly Principal Examiner, 
Electrical Division, U, S. Patent Office. 
Desert H. Decker, Late Assistant Examiner, 
Electrical Division, U.S. Patent Office. 


TOWNSEND & DECKER, 


Solicitors of U. S. aad Foreign Patents, 
Expert opinions upon the 5 BEEKMAN ST.. 
scope and validity of patents. (Temple Court). New York. 


William H. Bryan, M. E., 
H. H. Humphrey, M. S., 


MECHANICAL AND ELECTRICAL ENGINEERS, 
Consultations, Reports, Estimates, Plans, Specifica- 
tions, Superintendence, Tests, Purchasing. Designs 
of Central Stations a Specialty. 

Turner Building, St. Louis. 


SHEAFF & JAASTAD, 
Mechanical and Electrical Engines, 


Plans and specifications for and superintendnnce of 
Electric Power and Lighting Plants a specialty. 


85 Water St., BOSTON, MASS. 
C. S. KNOWLES 
HARD RUBBER ROD, TUBE, 


TURNED AND MOULDED WORK 


GET OUR PRICES. 
NEW YORK BOSTON. 


DYER, EDMONDS & DYER, 


...PATENTS... 


NEW YORK CITY. 


31 Nassau Street, - 


. 


Fiovs Rene mate! my polent_mohering 
work Goth fot Tha and forsiqn counlriey 


races Wn 


Gatinevelys fore 


RES TANCE RODS 
of graphite. New process. Complete with metal 
terminals. Cheap and accurate. Resistance 50 to 
5,000 ohms, Size and capacity as required by user 
Thousands in use by largest telephone companies 


E. W. JEWELL 
521 Wabash Avenue - Chicago. 


521 Wabash Avenue _-_Chicage 
J.G. WHITE & COMPANY, 


INCORPORATED. 
ENGINEERS, CONTRACTORS. 


29 BROADWAY, NEW YORK, N.Y. 
EQUITABLE BLDG., BALTIMORE. 
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Wanted, For Sale and Bargains. 


BARGAINS IN DYNAMOS, ENGINES, ETC. 


DIRECT CURRENT DYNAMOS, ALTERNATING CURRENT DYNAMOS, ARC DYNAMOS, ENGINES, BOILERS, 
PUMPS. This apparatus has been removed from our own Central Stations to make room for larger units. 
and can guarantee it te be in thoroughly goed operative condition. Write us for Price List No. 26. 


CHICAGO EDISON COMPANY, 


{39 Adams Street, Chicago 


HEATERS, 
We therefore know its history 


REPAIRS FOR ALL MACHINES 


ACKNOWLEDGED LEADING BUILDERS OF COMMUTATORS. 


PENNSYLVANIA RAILWAY SUPPLY COMPANY, 
PITTSBURGH, PENNA. 


FOR SPOT CASH |WE BUY OLD BELTS 


PROMPTNESS. 


WANTED 


CEO. F. 


Burned Out Incandescent Lamps and Bases. 
Freight Paid and Highest Prices Guaranteed, 


SCHWALM CoO., - 


HARRISON, N. J. 


FOR SALE. 


One 22x 42-1n. Wright 


Corliss Engine. 
wheel On its, ssa 


Band 


In. 


This Engine is in first-class order, and will 


be sold at a very 


CRANE COMPANY, 


reasonable price. 


CHICAGO. 


ELECTRIC RAILWAYS. 


LEXINGTON, KY.—The Secretary of-State has 
issued articles of consolidation to the Passenger & 
Belt, Belt Electric Line Co., and the Hercules Ice 
Co., of Lexington, into the Lexington Railway Co. 
The capital stock is to be $800,000. 


OTTUMWA, IA.—The Ottumwa & Northern 
Railway Co. has been formed, to construct and 
operate a railroad between Ottumva, Iowa, and @# 
point to connect with the Iowa Central or other 
railroad in Keokuk, Manaska or Monroe Counties. 
Authorized capital, $300,000. Incorporators, Sam- 
uel Mahon, Thomas D. Foster, W. B. Bonnifield, 
Sab. Harper, J. G. Hutchison, H. L. Waterman, 
. Lee, W. A. Work and others. 

HARVEY, ILL.—The Harvey Water and Light 
Co. has sold the Harvey street railroad franchises 
to the Chicago Electric Traction Co. This is tak- 
en as a step toward the consolidation of outlying 


street railway systems. Manager E. R. Gilbert, of 
the Chicago «.ectric Traction Co., states that 
preparations would commence at once to lay a 
track from Blue Island to the Page avenue termi- 
nus of the Harvey line. This will give Harvey 
trolley connection with Blue Island and with Chi- 
cago. 


See further, 2age xxv. 


FOR SALE. 


One Acmington & Sims Engine, 18% x 18. Has 
been used but little and is in first-class order. 
For information regarding same address 
BOSTON DUCK CO., 


Bondsville, Mass. 


RELIABILITY. 


Or Scraps, Any Size or Condition. 
WE CLEAN, REPAIR_AND RENEW 
OLD BELTS. 


LEATHER PRESERVER MFG. CORP. 
29 W. MONROE ST., CHICAGO. 


FOR SALE. 


Two 20 k. w. 125 volt, 350 light Edison dyna- 
mos, compound wound with rheostats, ampere me- 
ters and potential indicators. Price, .00 each. 
These machines are in first class second-hand con- 
dition and were only discontinued in service to be 
replaced. by larger units. For further snforeestion, 
apply to B. He eee, Supt. 

Pufield “Electric Light ands Bawa tee 
ompsonville, Cona. 


FOR SALE. 


One-fourth interest in paying Electric Light 
Plant. Cost $23,000 three years es ae On account 
of poor health, will take $3,500 for my interest, 
and resign my ‘position as superintendent in favo: 
of purchaser. Address” 


‘T. Bee 


Care The Electrical Engineer, 
_120 Liberty St., New York. 


WANTED. 


Capable selling agents throughout the United 
States for the sale of a technical apparatus in 
large demand. Men of good ability required from 
25 to 40 years of age. Exclusive territorial rights 
will be given; but very small capital require 
This is an excellent Opportamtty for good workers. 
Address, with reference 

JEAN A. WETMORE, Hee 
Superintendent of Agencies, 
Care The Electrical Engineer, 

120 Liberty St., New York. 


BARGAINS. 


Arc 


Lamps, Transformers. 


> REPAIRING 


Armatures, Commutators, Fields, Arc 
4 Lamps and Transformers. 


CASS & AARON CO., 


141 S. CLINTON ST., CHICAGO. 


* REWINDING. 


4 
p] Second-hand Dynamos, Motors, 
a 
UI 


AND EXCHANGE, 


—— + 


——————— ee 


= 


a Eee 


ee ee 
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Large lot of TRANSFORMERS of standard makes, alse ARC LAMPS. All kinds of INSTRUMENTS, METERS, SWITCHES, 
WIRE, SUPPLIES. Send for our monthly BARGAIN SHEET, giving complete list with NET PRICES. 


CHAS. E.GQGREGORYv COMPANY, 
ei + +60-62-64 So. Clinton St., CHICAGO. 


THE PELTON ENGINEERING CO. 


CLEVELAND, O. 


- _ GONTRACTING ENGINEERS, MANUFACTURERS’ AGENTS. 
STATION SUPPLIES AND REPAIRS. 


A‘fine stock of BRUSHES, repair PARTS, Arc and Incandescent LAMPS, Transformers, METERS 
and small supplies ALWAYS ON HAND. 


“The Pelton Engineering Co.” Incandescent Lamp is a Winner. 


GET OoOvvUOUR PRICES. 


REWINDING~REPAIRING N ae 
Weekangne Reegty equipped Repair Shop and Expert HOP KINKS Machine shop Chat 
By ROBERT GRIMSHAW. 
Nearly 400 Pages and 250 Illustrations. 
LLE It is not descriptive of universal or common shop usage, but shows 


special ways of doing things better, more cheaply and more rapidly 
than usually done in fifty or more leading shops in JHurope and 


America. 
In the assembled form carried in stock for all Standard Railway THE MOST USEFUL BOOK YET ISSUED SOR THE MACHINIST. 
Motors We refill all kinds of Commutators. Sent on receipt of $2.50, by 


THE MILLER-KNOBLOCK COMPANY, THE ELECTRICAL ENGINEER, 


120 Liberty St., New York. 
SOuotTH BEND, INDIANA. 


a a a 
MISCELLANEOUs. 

: BUFFALO, N. Y.—A bill has just been intro- 

C duced in the Assembly, which provides that the 

R Mayor shall appoint biennially three persons, who 


Goer oats, = board, Ls be known as he 
Electrica l e e uifalo Board of Electrical Commissioners, for the 
Department | GREmeral WBiectrical Repairs. apie: repulaiag We cmc ante Cae 
men doing electrical wiring in the city. 

BROOKLYN, N. Y.—The proposed increase in 

Telephone, the capital stock of the Brooklyn Rapid Tran- 
East 475 sit Co. from $20,000,000 to $45,000,000 has been 
° authorized at a special meeting of the stockhold- 


ers. 
TELEGRAPH. 


THE COMMERCIAL CABLE CO., of Cuba, 
has been incorporated in New Jersey to construct 
and operate an electric telegraph between Cuba 
DET TT ey and the United. States, with a capital of $500,000. 
a : Incorporators are: C. H. Mackey, G, G. Ward, A. 
d : B. Chandler, E. C. Platt, G. W, Clapperton, A. 


. at Beck and W. W. Cook. 
. “abeles eas Experience. j 796 E. Madison Avenue, CLEVELAND, 0. See further page xxvi. 


Quick Repair Work a Specialty. 

Armature Winding and Building. 

Commutator Filling and Building. 

Transformers and Fields of all Types 
Rewound. 


W. H. ELLIOTT, .. 


The Pioneer in Armature Repair 
Work, is now in a positon to serve 
his friends and old customers under 
the above firm name. 
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BARGAINS IN NEW WESTINGHOUSE APPARATUS. 


Switchboard of two panels, complete with necessary instru- 


amperes at 440 volts. 
Two 194 KW 
RAP eos 
Two Combination Rheostats. 
Four Converters, 400 to 100 volts. 


BABABABABABABA 


Two 120-kilowatt alternating-current dynamos, 7200 al- 
ternations per minute, a total generating eapacity of 273 


field exciter with regulator; speed 1800 


Address inquiries to THE GLUCO 


ments. 


| 


Two Ames Single Cylinder Automatic Cut-off Engines, de- 
signed for Hlectrie Lighting service ; H.-P. 211, based on 250 
revolutions per minute at 80 pounds initial pressure. 
inders, 18 inches, stroke 16 inches. 


SE SUGAR REFINING CO., The Rookery, CHICACO, ILL. 
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All New. Having never been 
taken from the Cases. : 


Cyl- 


; 


You can leave New York by the New York 
Central at 5:30 o'clock every afternoon, and 
dine in San Francisco the fourth evening 
following. 

3,400 miles in four days. 

No other line than the New York Central 


can do this. 


A booklet on the *' Lake Shore Limited,’’. containing 
also a novel and unique descriptive time table of this 
wonderful train, will be sent free by addressing George 
H. Daniels, General Passenger Agent, Grand Central 
Station, New York. 


ELECTRIC LIGHT. 


NEW YORK, N. Y.—It is rumored that plans 
are nearing completion for the sale of the stock 
of the Kings County Electric Light & Power 
Co. to the New York Gas & and Electric Light, 
Heat and Power Co. 

TRENTON, N. J.—Articles of incorporation 
were filed with the Secretary of State of the East 
Jersey Electric Co., with an authorized capital 
of $1,000,000. the company is empowered to 
manufacture and deal in electricity, light, heat, 
and power of all kinds, including compressed 
air. The incorporators are: Charles F. Johnson, 
of New York; S. Hand Taylor, of Philadelphia, 
and Joseph P. Cooper, of Rutherford, N. J. 


HIGH FALLS, N. Y.—Far-reaching powers, 
franchises, and privileges are conferred by a 
bill introduced by Senator Jacob Rice incorporat- 
ing the High Falls Electrical Co., of Ister 
county. While nominally intended to create a 
local corporation, the provisions of the bill cover 
the entire State and offer an opportunity for the 
wholesale transmission of water, light, and power 
to New York City or elsewhere. The capital ot 
the company is fixed at $150,000, with the privi- 
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THE RECOCNIZED AUTHORITY ON WIRING AND CONSTRUCTION. 


The Universally Adopted National Electrical Code explained and illustrated in this 


year’s edition of the Handbook. 


STANDARD WIRING 


For Electric Light and Power. 
By H. C. CUSHING, JR., A. I. EF. E., Electrical Engineer and Inspector. 
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HOT SPRINGS, Ark., DENVER, Colo., 
CALIFORNIA and OREGON. 


If you are contemplating a trip, any portion of 
which can be made over the Chicago & Alton, it 
will pay you to write to the undersigned for imps, 
pamphlets, rates, time tables, etc. 

JAMES CHARLTON, 
General Passenger and Ticket Agent, 
CHICAGO, ILLINOIS 
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In writing advertisers, mention of 
THE ELECTRICAL ENGINEER 


will be esteemed a favor. 


lege of increase to $300,000. John Charles, of 
Kingston, N. Y¥.; Abram H. Plummer, of Cran- 
ford, N. J., and James P. Paulding, of 92 Broad- 
way, are named as trustees. The objects of the 
corporation are to use the waters of Rondout 
Creek. 


GREENPORT, N. Y.—A committee was ap- 
pointed by the village at a meeting held last 
October to ascertain the condition of the plants 
of the Greenport Water Works and the Greenport 
Electric Light and Power Co., and report their 
market value with the view of the purchase of 
both plants by the village. The water plant can 
be purchased for $22,360, the electric light plant 
for $5,000. The town may issue bonds. 


JOHNSTOWN, N. Y.—The Electric Light Co., 
of Johnstown, has received the contract for light- 
ing the city for the next five years at $01.25 a 
light per annum, 


STATEN ISLAND, N. Y.—The recent elec- 
tion of a new president, vice president and board 
of directors for the Staten Island Electric Co. 
foreshadows a change in the company’s affairs 
which means much to stockholders, and may_re- 
sult in pulling it out of its financial straits. Gen- 
eral Sam Thomas was elected president. 


( by the Fire Underwriters of the United States. 
by Cornell University, Stanford University and Other Technical Colleges 
| by 20,000 Electrical Engineers, Central Station Managers and Wiremen 


{and Schools. 


( it is the only book on Wiring and Construction kept strictly up to date. 
it contains all the necessary Tables, Rules, Formulas and Illustrations. 
it settles disputes, and if referred to before wiring will prevent disputes. 


FLEXIBLE LEATHER COVER, Pocket Size, $1.00. 


THE ELECTRICAL ENGINEER, 120 Liberty St., New York City. 


Sent postpaid, upon receipt of price, by 


TELEPHONE. 


TILTON, N. H.—The Tilton and New Hamp- 
ton Telephone Co. has been formed. Authorized 
capital, $1,000. Incorporators: G. H. Davis, D. 
Ke Davis, L. E. Merrill, J. Collins, G. A. Col- 
ins. 

KANSAS CITY, MO.—Benj. Schneirle has been 
appointed receiver of the Tri-State Telephone 
Co., by Judge Holt, of Kansas City, Kan. _Appli- 
cation for receivership was made by E. H. Phelps, 
the company’s president. He says the concern 
owes $15,000 which it cannot pay. 

FALL RIVER, MASS.—The Automatic Tele- 
phone Co. has been heard by the board of pub- 
lic works, on a petition for a franchise. The 
company has organized with a capital stock of 
$100,000, and all its stock is subscribed for; it is 
incorporated, and 400 subscribers will sign con- 
tracts as soon as the concern gets started. 

SOUTH HAVEN, MICH.—W. E. Herron, of 
Chicago, has purchased the entire plant of the 
Oak Telephone Co., of this place. 

CEDAR RAPIDS, IA.—The 
company is enlarging its plant. 

ALBION, MICH.—An organization known as 
the People’s Telephone Co. has been formed. The 
local interests of the Calhoun County Telephone 
Co. have been absorbed by a citizens’ corpora- 
tion which will push the construction of the 
new plant. 

WHEATON, ILL.—The Du Page County Tele- 
phone Co. has been formed. Authorized capital, 


new telephone 


$10,000. Incorporators: Margaret I. Isgrig, 
Henry M. Fisk, Frank Seward. 
CHARLOTTE, MICH.—The Eaton County 


Telephone Co. has completed its exchange in this 
city and secured State line connections. Rates 
are as follows: Residences, $6, and business 
houses and offices, $20 per year. 


DELAWARE, O.—The Central Union  Tele- 
phone Co. is about to expend $10,0vv perfecting 
its system in this city and adding latest improve- 
ments. Strong rivalry by the t.tizens’ Tele- 
phone Co. organized here two years ago has 
caused this move. 2 


SCRANTON, MISS.—The board of aldermen of 
Scranton have granted tthe Cumberland Tele- 
phone and Telegraph Co. the franchise of the 
streets of Scranton to erect and maintain its 
lines for the period of twenty-five years. 


DULULH, MINN.—The Duluth Telephone Co. 
has made announcement of a substantial reduction 
in telephone rates, amounting to about 33 per 
cent., and bringing residence telephones down to 
$25 a year. This is a move in its fight for fran- 
chise extension. 


CARLISLE, KY.—The East Kentucky Tele- 
phone and Telegraph Co. has been formed to rent 
and operate telephone lines. Authorized capi- 
tal, $1,000. Capital subscribed, $500. _ Incorpora- 
tors: Dr. G. W. Evans, Richmond; F. H. Adair, 
EF. B. Lindsay, F. B. Lindsay, administrator; C. 
T. Donnell, H. R. Ewing, Carlisle, and others. 


Sez further page xxx. 
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News of New Things: 


The Campbell Surface—Contact — Closed— Conduit System. 
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Its Points of Merit: 


A water-proof, dust-proof conduit resting on top of the ties. 

One free-running trolley to each car. 

Low cost of installation: low cost of maintenance; ease of access for re- 
pairs that are few and far between. 

Perfect service under all fair conditions and better service than at present 
under worst conditions. 

Extreme simplicity in construction. 
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Points of Superiority: 


Absolutely no magnetic switches to get out of order and cause trouble, 

No magnets or delicate apparatus buried in the ground in vaults and re- 
quiring constant attention and inspection. 

All necessary inspection done at car house. 

Absolutely perfect contact by trolley at all times, no “make and break,” 
no depending on the perfect working of innumerable separate switches for 
even the most ordinary service—in this most important point of perfect 
transmission of the current from a buried conductor to motor on car 
the Campbell System excels all others. This one fact is worth a ton of 
talk. The magnetic-switch systems are necessarily complex and costly—the 
Campbell System is at the other extreme—simple and inexpensive. Magnetic- 
switch systems are too delicate in construction to stand continued hard 
service—the Campbell System is solid, heavy and substantial. 

This is enough talk—call on or write us and we will furnish you positive 
facts substantiating all our claims. : 

Working model on exhibition at our New York office —large in- 
stallation under way—foreign and American contracts under 
consideration. 
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Pe Bl Beh CAMPBELL ELECTRIC TOWANDA, 
ron TRACTION COMPANY, 


XXVill THE ELECT RICALSEN GENE ER: [Vol. XX VII. No. 565. 


IT IS OUR AIM =z 


To give the best instrument for a reasonably low 
price consistent with first-class workmanship and 
highest grade materials, hence the introduction of 


VICTOR DOUBLE POLE RECEIVER. 


Note its points of superiority and then reflect. 
Powerful compound horseshoe magnets. Hard 
rubber cases, Adjustment perfect. Highest 
quality Tungston steel. No metal parts. Spool 
wound with No. 36 silk covered wire. All con- 
nections soldered and thoroughly insulated. 


DOES THIS APPEAL TO YOU? 


ae. THE VICTOR TELEPHONE MEG. C0. 


anteed. Does no F 
infringe. 166 to 174 S. CLINTON ST., CHICAGO, Rote unele Bester en 


Magnetos, 
Telephones ana 
Switchboards 


That stand the knocks 

That pay the Dividends 

That always Please 

That are in advance of all 

That is the Reason you should write us 
before buying 


EUREKA ELECTRIC CO., 


157-159 So. Canal Street, 
CHICACO, ILL. 


When writing Advertisers please mention 
THE ELECTRICAL ENGINEER. 


WE STRICTLY GUARANTEE 


THE 
«NEW STANDARD” 
TELEPHONES. 


TWO OP weorins 
phones 96.00 


} The first time that two Perfect- 
| Working High Grade Instru- 
7 ments were ever sold at this 
price. These Telephones are 
} Fully Guaranteed. 
HIGHLY FINISHED OAK CASES. 
ALL METAL PARTS NICKEL-PLATED. 
COAL GRAIN TRANSMITTERS. 
WATCH CASE RECEIVERS. 
Manufactured by 


all our goods they 
are adapted to meet 
all requirements. 


Complete lines of 
instruments for in- 
ter-communicating 
systems. 


OUR GRANULAR TRANSMITTER 


(Pat. June 14, 1898) used with all our instruments, 
Thoroughly tested before shipping. Sold sepa- 
rately for any system. 


STRONG, 
DuRABLE and 
PERFECT in 


Every DeEtralL. SUPPLIES. 


The Russell Tomlinson Electric Co. oat TELEPHONE eepairine. 
41 Cortlandt Street, Write for Re Ee 
NEW YORK, U.S.A. bias haan Send for Illustrated ’98 Catalogue. 


These TWO TELEPHONES will be 
forwarded to any address upon receipt of 
Stx Do.tars, 


Correspondence Solicited. Discount to the Trade. 
Agencies 


Wes. | THE RELIABLE ELECTRIC MFO. CO., Sfor@STS2,t"™RSSr 


THE AMERICAN BELL TELEPHONE COMPANY. 


125 MILK STREET, BOSTON, MASS. 


4 bea Company owns Letters-Patent No. 463,569, granted to Emile Berliner November 17, 1891, for a 


combined telegraph and telephone, covering all forms of microphone transmitters or contact 
telephones. > . 


Western Telephone Construction Co., 


250-254 S. CLINTON STREET, CHICAGO, ILL. 
Largest Manufacturers of 


TELEPHONES AND SWITCHBOARDS EXCLUSIVELY Crk 


WHY NOT HAVE 1T? 


IN THE UNITED STATES. ARICssOn, TELEPHONE C2. 
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“EVERYTHING USED WITH TELEPHONES” | (ENTRAL TELEPHONE 


UP-TO-DATE TELEPHONES 


and ELECTRIC CO. 


at UP-TO-DATE PRICES 123 Pine St., ST. LOUIS, MO. 


Bs Bit TELEPHONE COMPANY. 
Compound To Call 171-173 So. Canal St., 
Generator 456 
Double Remove CHICAGO, ILL. 
Pole Receiver The Largest Manufacturers of 
Receiver Turn T. |, 
Rocker Pointer e Cp ones and 
Arm to 4 and let it 
Solid Return 5 
Beck Tiesto Switchboards 
Transmitter, Then to 6 

Ring as In the United States. 
Send for Usual ALL GOODS ST 
igs e aoa RICTLY HIGH GRADE. 
Catalogue il ie Will not Five Hundred Exchanges, Aggre- 
Showise a Au a i my Ring’on lead One itasiged Thousand 
Instruments, i i a‘ Busy Line Sees PRT Ra thd ae 


aa Write for New Catalogue, showin 
THE NATIONAL AUTOMATIC TELEPHONE co. ew Types and Brien 9 
7-75 W. Jackson Blvd., CHICAGO,= or SALINA, KAS. 


—————— ee 


Ny WHOLESALE 
TELEPHONE BOOKS... | ‘Tekphones 
VW ebb’s, oe maryete ie 
Poole’s, Bells. 
itopkins?, HIGH as 


Patented Telephony, eta, 
Ary Book Mailed to any Address on Receipt of the Price, 


THE ELECTRICAL ENGINEER. 


120 Liberty Street, New York, 


Magneto Bell No. 3. 


Farr Telephone & Cons. Supply Go. stagnero Beut No. 1 
No. 357 DEARBORN STREET CHICAGO. 


THE STROMBERG CARLSON 
"einccevec’ TELEPHONE MFG. CO. 


f ELEPHONES 


As Shown in Cut 


Die Ot ee 


With Double Battery Box ..... $7.75 each 


Short Distance Magneto Call 
(elephopess 2 tes ae $5.00 each 


'ON 


Battery Call Telephones...... $2.75 each 


ALL TELEPHONES HIGH GRADE AND 
FIRST CLASS IN EVERY RESPECT. 


DURABLE. 


Send for complete catalogue of 


ELECTRICAL SUPPLIES. 


RAPID, 
“DNIDNIAAN’ 


Mianus Electric Co 
MIANUS, CONN. 


HE ONLY manufacturers selling a complete line of public exchange, 
Tdi Line, Police, Fire Alarm, Street Railway, Express, Central Station and 
Intercommunicating Private plant Equipment fully protected by patent. We 
tespect all patent claims of others. SEND FOR CATALOG. 
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THE PRINCIPLES OF ALTERNATING CURRENTS | , Bete Volume 1 of 


the Text-Book on Elec- 


AND ALTERNATING CUR- | troMagnetism and the 
THE TRANSFORMER. DTN ive aaa 


By Dugald C. Jackson, Il. E. 
Professor of Electrical Engineering in che University of Wisconsin, 


mos. 
By FREDERICK BEDELL, Ph.D. 
Assistant Professor of Physics in Cornell University. 


AND 
8vo. Cloth. pp. ix + 46. Price $3.25, net. John Price Jackson, M. E. 
250 Illustrations. Professor of Electrical Engineering in the Pennsylvania State College. 
The work is interesting and instructive, the style is very clear, and the Cloth. J2mo. Price, $3.50, net. 


various theories impartially examined, some good experimental diagrams 
are given, also useful information on testing transformers. 

This book is in use in many of the best institutions of learning through- 
out the country, and is recommended by a large number of prominent 
electrical engineers. 


Sent on receipt of price by 


THE ELECTRICAL ENGINEER, 
{20 Liberty Street, - - NEW YORK. 
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ELECTRIC RAILWAYS. 


LOS ANGELES, CAL.—The Pacific Electric 
Railway Co. has filed articles of incorporation. 
The company is capitalized at $1,000,000, divided 
into shares of $100, and the amount subscribed is 
$100,000. The object is to acquire by purchase, 
lease, hire or otherwise, and to construct, operate, 
improve and maintain any kind of street railroad 
within the counties of Los Angeles, San Bernar- 
ine, Riverside and Ventura, in the State of Cali- 
ornia. 


RICHMOND, IND.—Dr. Walker, Dr. Thomp- 
son and other prominent citizens of Oxford, with 
citizens from Reiley, St. Charles and other Ohio 
towns, are conferring with the local committee 
regarding the building of an electric line to Cin- 
cinnati from this city. It_is announced that the 
people of Butler County, Ohio, have incorporated 
the Richmond, Reiley, Oxford & Cincinnati Elec- 
tric Line Co. The purpose is to procure rights 
of way and franchises. 


CANTON, N. Y¥.—The Canton, New Hartford 
& Northwestern Tramway Co. has been incorpo- 
rated. The company asks leave to build from the 
Farmington and Avon town line northeasterly to 
Cherry Park, thence to Canton, Collinsville, New 
Hartford and Burrville, Pleasant Valley, Riverton. 
The capital is fixed at $50,000, with leave to in- 
crease to $300,000. 


CHICAGO, ILL.—The Harvey ‘Water and Light 
Co. has sold’ the Harvey street railroad franchise 
to the Chicago Electric Traction Co. This is tak- 
en as a step toward the consolidation of outlying 
street railway systems. 


DENVER, COLO.—The Denver City Street 
Railroad Co. has just effected a reorganization, and 
is to unite with the two other Denver street rail- 
road companies. The capital of the new compan 
will be $5,000,000, and on the Denver City rail- 
road the cable will be superseded by electricity. 
The bondholders of the old company will receive 
bond and stock of the new, and expect to benefit 
by the amalgamation. : 


DENVER, COLO.—Negotiations are now in 
progress in this city for the consoudation of 
control under a trust agreement of the water, 
light, street transportation, electric power and tel- 
ephone service, of Denver, Colo., the capital of 
the proposed trust to be $60,000,000. The finan- 
cial agents of the scheme are understood to be 
Moore and Schley, and H. B. Hollins & Co. The 
new company will control the Denver Water Co., 
the new consolidated street railway system, the 
consolidated lighting companies, com osed of the 
gas and electric companies, and the Denver Tele- 
phone Co. 


TAMPA, FLA.—It is reported that the owners 
of the Consumers’ Light & Railway Co. have de- 
termined to expend about $50,000 in improvements 
and extensions to its trolley system. hester W. 
Chapin is receiver. 


CHICAGO, ILL.—A new corporation, with a 
capital stock of $15,000,000, has been formed for 
the purpose, it is understood, of uniting all the 
outlying street car lines of the Yerkes system un- 
der one management. The organization will be 
known as the Chicago Consolidated Traction ico 
and will include all the electric roads in the coun- 
ty except those of the Chicago City Railway Co. 
and those of the Calumet Co. 


CARROLLTON, MO.—A number of business 
men from Carrollton, Waverly and Higginsville 


Sent on receipt of price by 


The Electrical Engineer, 


120 Liberty Street, 
NEW YORK. 


ELECTRIC POWER. 


ORILLIA, MAN., has pessed a by-law author- 
izing the council to raise by debentures the sum 
of $75,000 for the purpose of installing an elec- 
tric transmission plant. With this sum it is 
proposed to bring 800 horse power from Ragged 
Rapids, on the Severn river, a distance of nine- 
teen miles overland. The contract has been let 
to the Central Construction Co., of Buffalo, 
whose tender was $67,200 for the complete plant. 


CHARLESTON, W. VA.—The Morgan & Gard- 
ner Electric Co., of Chicago, is making prepara- 
tions to erect a plant to supply power to the 
mines of the Belmont, Kanawha, Splint, Riverside, 
and Big Mountain coal companies. A submarine 
cable will be laid across the Kanawha to the 
mines, which are on the opposite siue of the river 
from the new power plant. 

JACKSONVILLE, FLA.—The latest movement 
is the incorporation of the East Coast Power 
and Irrigation Co., with a capital stock of $1,- 
000,000. This company proposes to harness the 
waters of the Everglades and make them of ser- 
vice to man, The business of the corporation 
shall be the building, operating and maintaining 
electric roads, furnishing electric power, and also 
the using of water for irrigation, etc. The in- 
corporators are: P. H. Loud, Miami; Edwin Nel- 
son, Miami; William Nutting, Georgia; J.) GG: 
Losee, New York. 

ROCK Hills: G—A_ bill has been vintro- 
duced in the legislature conferring authority upon 
the Catawba Power Co. to construct a dam across 
the Catawba river at Indian Hook shoals, in 
York county, developing water-power thereby 
and transmitting same electrically for use by 
manufactories, etc. The Catawba Power Co. will 
be organized and application made for charter by 
W. G. Wylie, R. H. Wylie, W. L. Roddey, of 
Rock Hill, S. C.; F. C. Whitner and W. Cc. Whit- 
ner, of Anderson, S. C., and others. Address 
Wm. C. Whitner, Anderson, S. C. 


FINANCIAL. 


NEW YORK, N. Y.—The General Electric 
Co. has declared a dividend of $19.05 2-3 per 
share on its preferred stock, payable March 8. 
Books colsed Feb 21 and reopen March 9. This 
completes the payment of the back dividends 
on the company’s preferred stock. 


WABASH, IND.—The Home Telephone Co., of 
Wabash, organized three years ago, has declared 
a dividend. It has 300 telephones in use. 


DAYTON, O.—The Dayton, Springfield Ur- 
bana (O.) Traction Co. has mortgaged itself and 
its equipment for $750,000. to’ the Continental 
Trust Co., of New York. 


WEST CHESTER, PA.—At a meeting of the 
board of directors of the Chester County Tele- 
graph and Telephone Co., it was decided to in- 
crease the capital stock of the company from 
$30,000 to $75,000. The increase in the capital 
is desired so that the line can be extended to 
all sections of Chester county. 


BOSTON, MASS.—The Railroad Commis- 
sioners have given a hearing in Boston, on the 


TELEPHONE. 


NEW HOPE, KY.—The New Hope Telephone 
Co. has been formed to erect and operate tele- 
phone lines. _Capital subscribed, $500. Incor- 
porators: F. W. Hogan, New Hope; L. P. Ho- 
gan, E. Miles Hogan, Louisville. 


CONSTABLEVILLE, N. Y.—-.«e Constable- 
ville and West Jeyden Telephone Co. has_been 
incorporated to run lines from Lowville, Lewis 
county, to Rome, connecting Martinsburg, House- 
ville, Constableville, Mohawk Hill, West Ley- 
den, Lewis county, and Ava, West Branch and 
Lee_ Center, Oneida county. The capital stock 
is $3,000, and the directors are: Benedict Gant- 
ner, Sylvester C. Capron and Ione Capron, of 
Leyden; Frederick Myers and Elizabeth Myers, 
of West Leyden; John J. Domser and Philip J 
Domser, of Lewis. 


NEW HAVEN, CONN.—The name of the new 
telephone company which asks for an act of in- 
corporation from the Connecticut Legislature is 
the Boston and New York. ‘The capital may be 
$3,000,000. The list of incorporators named are: 
General E. E. Bradley, of New Haven; John W. 
Seymour, of Norwalk; Oakes Ames, Charles E. 
Adams and E. S. Holbrook, of Boston; W. H. 
Brown, of New York, and Colonel John W. Ruth- 
erford, of Philadelphia. Rates of the new com- 
pany will be unitormly low. and will be, ac- 
cording to the prospectus, from fullv 100 per 
cent. to 300 per cent, cheaper than those now 
charged by the Southern New England. 


PROVIDENCE, R. I.—The Massachusetts Tele- 
phone and Telegraph Co., of Boston, has present- 
ed to the Board of Aldermen a petition for per- 
mission to locate poles, wire and a complete tele- 
phone system in this city. The petition recited 
that this was to be in connection with a long 
distance line between Boston and New York, and 
was signed by Z. T. Holbrook, president, and 
Cakes Ames, treasurer. 


ROCKINGHAM, N. C.—The Pee Dee News 
Transit Co. has been formed by W. A. Smith, of 
Ansonville; J. I. Dunlap, of Wadesboro, and Js 
L. Bundy, of Rockingham, to operate telephone 
lines in several counties. 


FRANKFORT, KY.—The Fordsville-Harrison 
Telephone Co., of Ohio County, has filed articles 
of incorporation with the Secretary of State. The 
tal is $1,000. Ed. W. Ford, F. C. Cooper and 
J. T. Smith, Jr., are incorporators. 

KEY WEST, FLA.—The East Coast Telephone 
Co. has been formed, with a capital stock of 
$10,000, with the privilege of increasing it to 
$50,000. This company proposes to erect a tele- 
phone line from Key _West_to Jacksonville. The 
incorporators are: N. S. Boynton, P. H. Loud, 
Jr., J..S. Warner, M. B. Lyman, J.. Brown, J. 
‘A. McLeay, W. H. Cox, J. W. Ives, G. H. King, 
and C. G. Philips. 

TROY, N. Y.—The directors of The Troy Tele- 
phone and Telegraph Co. have elected these offi- 
cers: President, George P. Ide; vice-president, 
W. C. Humstone; second vice-president, Alba M. 
eo secretary and cneaereh amiga oe 
petition of the Lynn and Boston Street Railway Jmond; executive committee, George ©. tde, W. W- 
Co. for an increased issue of $960,300 capital Humstone, William S. Earl, C. H. Erwin and 
stock. Present capital stock of the company is C. Jay French. 
$1,266,000. The company desires the additional FREEPORT, L. I.—It is rumored that the 
capital to meet the expense incurred in chang-|South Shore Telephone Co., of this place, was the 
ing motive power, reconstruction of tracks, retire- | purchaser of the lines of the Brooklyn and Long 
ment of $630,000 coupon notes now outstanding, | Island Telegraph Co., sold at auction recently. are considering plans for extending an electric 
and for contemplated improvements. TALLADEGA, ALA.—George W._ Chambers railway from Carrollton by way of Waverly to 

ANNA, ILL.—The Jackson Union Telephone | will construct a telephone line from Talladega to Higginsville. The Carrollton Commercial Club 
Co. capital stock increased from $35,000 to $75,000. | Ashville. ; has offered $10,000 and a right of way. 
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ANNUNGIATORS ano BELLS 


CATALOGUES AND PRICES ON APPLICATION. ABusiness Man said: : 
PARTRICK, GARTER & WILKINS, piccoccesn’ SS. | | dane without the tlephon 
Nb al bahel I had it 
QTERLING=™ INSULATING VARNISH | | Now twoutd not giv it up fo 


THE STERLING VARNISH COMPANY, 325 Yvater street, Five Hundred Dollars a Year.” 


PITTSBURG, 


(ue pa:s gee.) 


IMIESSAGB RATES make the cost of tele« 
phone service in NewYork very moderate. 
STANDARD EQUIPIIENT for all subscrib= 
ers. The rate varies with the amount 
ef use, 
, NEW YORE TELEPHONE Co. 
15 Dey St., 952 Broadway, 115 W. 38th St. 


CBI FSB ISI FBI) FBS) FBI) FAS) 
N Our NEW IMPROVED BATTERY keeps the. 


American Electric Vehicle Co. 


IN THE LEAD — PIONEERS ALWAYS 


Send for Catalogue 1545 Michigan Avenue S 
of Carriages Chicago, U. S. A. 
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PATENTS BY MAIL. 


EDWARD P THOMPSON, M.E. 
Registered Solicitor of Patents. 
83 Fulton St., New Yorx. 


Successful Practice by Correspondence for 15 
years. 
C Manager, Power Patent Bureau, New York, for 
| | 2 years. 


Manager, Electrical World Patent Agency, for 


are recognized standards. Our well 2 years. 
3 The only solicitor who is a member of ce ae 
known Motor Starters, Speed Regu- Amer. Inst, of eg . and 185 Ss. ME 
thd vk uthor, ‘“‘Rontgen Rays,” price, $1 an ow 
lators, Elevator Controllers, Crane to Make’ Inventions,” price’ $1.00 
Controllers, and Pump Controllers Send for circular of information and moderate 
‘ charges. Have served 15 professors, including 
are without a peer. Prof. Austin, Ph. D., University of Wisconsin. 


Prof. Anthony, formerly Cornell University. 


Prof. Carus- ee (Temas McGill University. 
e tt ef ammer f 0 Prof. Herdt, McGill University, 
e #9 | Prof. Jackson, cn E. University of Wisconsin. 
Prof. Roberts, M. E formerly Cornell University. 


CHICAGO, ILL. Prof. Rouland, Paris, France. 
Prof. Sheldon, Ph. D., Polytechnic Inst., Brooklyn. 
; Prof. Short, former! "University of Colorado. 
The Largest exclusive manufacturers of] pos Thomas, Ph. oe hio State University. 


Rheostats in the World. Prof. Van Dyck, ep Soed College. 


MOTORS EITC, Sed °F rst 


WROUGHT [RON BRIDGE (/OMPANY Iron and Steel Bridges, 


F. M. WYANT Treas. and Gen’! Manager Girders, Turn -Tables, 
HATE owe wes CANTON. onto. Buildings and Roofs. 


When writing Advertisers kindly mention 
THE ELECTRICAL ENGINEER... . 
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TOOLS FOR FINE OR ROUGH WORK 


Tools that are common and Tools that are rare, costly and 
cheap Tools, and every other kind of Tool used ia any 
sm, trade you will find described and illustrated 
NEReanmm in MONTGOMERY’S TOOL CATA- 
Si CATALOGUE LOGUE FOR 1808. A handsome book 
containing 510 pages and copious index. 


Motive Powers and Their 
Practical Selection. 


= BV 


REGINALD BOLTON, 


Past President of the Civil and Mechanica! Engineers’ Society. 


ONTGOMERY 4 46@ 


Sno Pocket size 61%4x4%4 inches, with rounded 
edges and stitched covers. Every work- 
shop and factory in the country should 
have one. Sent by mail for 25 cents by 


Cloth. Octavo, 256 pages. Price, $2.25. 


Every page contains valuable information to the prac- 
tical man. All kinds of motive power are most exhaus- 
tively treated of. There are also many time-saving tables. 

Sent on receipt of price, by 

THE ELECTRICAL ENGINEER, 
120 Liberty St., New Yor’ 


MONTGOMERY & CoO., 


105 FULTON STREET, - - - NEW YORK. 
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— 


For our two Free Books— 
“Can | Become an Electrical Engineer ?” 


anD ** The Electrical Marvels of our Times. %: 


Address... 


The Electrical Engineer institute 
of Correspondence Instruction, 


Dept. VI., 120 Liberty Street, 
.-NEW YORK, U. S. A. 


JOS. WETZLER, President. T. C. MARTIN, Vice-President. H. A. STRAUSS, Gen’! Manager. 
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REMEMBER. 


1. THAT a little knowledge is a dangerous thing. 


2. THAT the more you know, the more-valuable is the market value 
of your services. 


THAT with earnest endeavor you can round out your know- 
ledge and bring it up to date. 


WwW 


4. LHAT competition with college-bred men is an up-hill fight, un- 


less you give yourself up to earnest study. 


5. THAT the study of electrical engineering—like all engineering 
sciences—is based upon a knowledge of certain fundamental sub- 
jects. 


6. THAT any individual or any institution which can post you 
rapidly and efficiently without interfering with your regular 
work must be what you are looking for. 


7. LIHAT the Electrical'Engineer Institute of Correspondence In- 
struction has done this, is doing this, and will continue to do this 
for thousands who appreciate that proverbial “word to the wise.” 


8. THAT we teach you at home—in the evening—without inter- 
fering with your daily work. 


9. THAT our courses are cheap—terms of payment generous—in- 
struction absolutely reliable, and methods endorsed by every 
prominent electrical engineer. 


10. THAT we guarantee you confidential correspondence—all mail 
is sent to our students in sealed, blank envelopes. 
11. LIHAT we have over twenty courses covering every branch of 
electricity. 


12. THAT we will send to you, free of charge, our handsomely 
illustrated. book, entitled «Can 1 Become an: Electrical En- 
gineer, which is full of interesting matter, and forms a valuable 
addition to every electrical library. 

If you want careful personal consideration of your particular case, 
address the management directly. 


THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, 


HERMAN A. STRAUSS, E. | a General Mara Dept. ent? J] 20-122 Liberty Street, 


NEW YORK. 


XXXIV 


THE ELE C/LRIGALAERGINE E he 


[Vol. XXVIL. No. 565. 


CREAGHEAD ENGINEERING CO. 
CINCINNATI, O. 
Manufacturers of Arc Lamp Specialties, 


Trolley Line Material, 


« STY LE 08 


— 
WITH SAFETY. PULLEY 


Ciaghesd Mast Arms, 


MANY STYLES, FOR WOOD OR IRON POLES. bg INQUIRIES SOLICITED, 


ARE STANDARD. 


For TELEGRAPH, TELEPHONE and ELECTRIC LIGHT COMPANIES. 
COHN & BOCK, Princess Anne, Md. 


Pennsylvania Railroad Freight Rates. 


STERBERG & SUTTON MAX OSTERBERG, E. E. A. Me 
fs NK SUTTON, E. E. 

O Consulting Engineers and Electrical Experts, a 

Tele. 732 Broad. 


POWER TRANSMISSION, LIGHTING 
Bowling Green Bldg., 11 Broadway,N. Y. 


and RAILWAY WORK. 


Creaghead Flexible Brackets 


StECTRiog! 
PURPOSES 
PLAIN OR 


EBONIZED. 
MONSON-BURMAH SLATE CO., Portland, Maine. 


T ‘cro: BOLTS —- CARRIAGE BOLTS 
“CROSS ARM BRACES &¢+ = x i 
= FOR CONSTRUCTION WORK ~ 


| SSaleWSIEGN Wonks” 


Central Manufacturing Co. 


3 Chattanooga, Tenn. 


ee 
—— Ross ARMS 


Manufacturers and 
Dealers in : 


Sve YEELOW PUNE : 

LD 

“ YELLOW PINE CROSS 
MOULDINGS a ARMS, LOCUST PINS, 

OAK PINS, ELECTRICAL MOULDINGS, OAK BRACKETS. 


Large stocks on-hand. Delivered prices quoted, 
F. O. B. cars, your city,in any quantity. §@~ Write us, 


OAK 
BRACKETS — 


ROEBLING 
RUBBER WIRE] 


BARNES’ UPRIGHT DRILLS. 


SEND FOR CATALOGUE 


AND PRICES. Complete line ranging from our New 


Friction Disk Drill, for light work to 
42=Inch Back-Geared Self-Feed Drill. 


Our lathes are furnished with Steam 
or foot power. Elegant in Design. Su- 
_ perior workmanship. Strong and prac- 
ih => tical. 


W. F. & JNO, BARNES CO., “iter st" 
TURRET HEAD MACHINES 


In 10 Styles and 44 Sizes, with Latest Improvements. 


Fitted, to order, with tools for finishing hubs, crank and 
pedal axles, sprockets, lugs, nipples, studs and chain rivets 
for bicycles, plumbers’ and gas fitters’ brass goods and 
other pieces of circular cross section, to sample. 

CUTTER GRINDING, SCREW SLOTTING AND SHAVING MACHINES, 


MILLING CUTTERS, REAMERS, GAUGES, TAPS AND DIES, RENSHAW 
RATCHET DRILLS, COMBINATION LATHE CHUCKS. . . «. .- + + + 


THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S.A. 
NEW YORK, 123 Liserty St. BOSTON, 144 PFARL ST. CHICAGO, 42 So. CLINTON StT- 


KochWovenWire Tube Dynamo Brosh] A. L. McRAE, exdinsaie? PLSETRC*- 


Estimates, Plans, Specifications, 
Examinations, Reports, Tests. 


306 Oriel Building. 


GOLDMARK & WALLACE, Agents for U. S. 
121 Worth Street, New York. 


ST LOUIS, MO. 


ELECTRIC HEATING DISCS. 


Valuable 

for 
Sick room or 
Nursery. * 


SEND FOR CIRCULAR. 


AMERICAN 
ELECTRICAL 
HEATER CO. 
197 River St., = 


, STANDARD OF THE WORLD, 


DETROIT, MICH. 


WM. ROCHE, 
NEW YORK. 


HM” 259°Greenwich St., 


REPRESENT A PAPER and make $2 a day 
at home during oe hours. Specimen copy and 
fuil pardeulars 

AMERICAN BUILDER, rae 


When writing Advertisers kindly mentioa 
THE ELECTRICAL ENGINEER... . 
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WESTINGHOUSE 


’ POWER 
TRANSMISSION 
METHODS 


XXXV 


Time and experience have 
proved the efficacy of the 


Westinghouse Systems 


of power transmission. 


They are applicable to every | 
known service. | 

Our Type “C” Motor will | 
Operate under conditions that 
cannot be imposed upon motors 
of other designs. 


Westinghouse Electric 
& Mfg. Co. 


Pittsburg, Pa. 
and all principal cities in the U. S. 
and Canada. 


Westinghouse Electric Co., Ltd., 
32 Victoria St., London, S. W. England. 


Ps: nr ae Sa ee ——— : — — —— — ae eee SSS ® 
| 
| 
i 
| 

{ 


e @ 
“==. Westinghouse Engines 
One of our several patterns built in sizes of 1,000 H. P. and | 
upward. | 

The engraving shows one of three engines built for the | 
Metropolitan Electric Supply Company, Limited, London, England. | 

Nominal capacity, 2,500 H. P., but can easily develop 3,500 | 
H. P. Somewhat more conventional in design than our other | 


engines, but possesses many novel and original features. 


es ee Westinghouse Machine Co., Manufacturers. | 
g « Metropolitan Type” Westinghouse, Church, Kerr & Co., Engineers. 


Westinghouse Engine. Boston. New York. Pittsburg. Philadelphia. Detroit. Chicago. 
And in all Foreign Countries. 


The name WESTING HOUSE is a guarantee. 


183—A. 
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‘ 
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DRAWING MATERIALS, *#4R= weapquarrens 


a yFELEESSER oe Ser 
f for drawing materials, We carry the lareest and 


NEW YORK, 
127 FULTON ST. most complete line of Engineers’ and Draftsmen’s supplies in the U. S; Our foods are of standard 
quality. Tey bear our trade-mark and are warranted by us. Our descriptive | ‘catalogue contains much 


1 Hao St Chicago valuable information, Mailed free to any address. 


» 708 Locnst St.. St. Louis. & 


EAMES OR MES + 


is oie erie erie erie erie sue ote ote atte ote oe ote oe oe ot eo *O- +89 +0-H+0-G+0- 8-H 8-O $0 10+ 0+} 0-10-10 


MOUNT VERNON, OHIO, — 


Manufacturers of 


Heavy Duty Corliss Engines for Street. ears Electric Lighting, | 
Factories, and General Manufacturing Purposes, Heavy Special 
Castings, Fly Wheels, Condensers for Large Plants, Steel — 
Boilers, Smoke Stacks, Make a specialty of furnishing ; Thee 

complete Steam Plants of the largest capacity. — F \ 


Established 1833. The 6. & G. COOPER CO., Mt. Vernon, Ohio. : \ 
Fores? City ELectRic 0 [. L DROP COMMUTATOR BARS Im 
“CLEVELAND O. ° §R HAVE STOOD/THETEST OF TIME i 


What Montauk Multiphase Cable Iss 


“DIVISIONAL INSULATION. It is a cable constructed for use in place 
ALL COPPER CONDUCTOR. rt. 

NSULATION BETWEEN conouctors Of Plain wire for all interior electric adapta- — 
Foghat cag. ee tions, such as bells, telephones, sp. serv- is 


ice, fire and burglar alarm, etc. 


* f. 29 i BZ a ° ~ % 

A *— J FUSIBLE CORE. et, (evo: 

ee REE SEES — Se a" MO N I AU | —<aat Awe eh 
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Fusible Core running throughout the cable is im- 
mediately short-circuited on any interruption by 
Fire or Thief, by Accident or Intention. 


SS 


THE MONTAUK MULTIPHASE cagie, % | pee. MULTIP HASE CABLE 


; is superior to and differs trom ordinary wire of 

INSULATION METWEEN CONDUCTORS now in use, inasmuch as every infinitesimal _ 

part of the cable is alive to dangerous heat or flame and capable of giving automatic warning to any point desired. Sr 
AS A BURGLAR ALARM it cannot be disturbed or cut without giving instantaneous warning. eae 


IT IS THE ONLY FIRE-DETECTIVE CABLE IN THE WORLD, 2®ecently adopted by the Gamewell 


Auxiliary Fire Alarm Company. 

Every infinitesimal part is a thermostat and a watchman. Montauk Multiphase Cable never sleeps, never fails. Montaus — 

Multiphase Cables are small, neat, and very flexible, and are perfectly insulated. They are furnished in “Damp-Proof’ or "g 

“Water-Proof” construction and of any desired color, reeled or coiled in any length wanted. Their conductors are all stand- 

ardized to equal carrying capacity. ae st and descriptive matter mailed on application. Workings of cable demonstrated 
at our office. % 


MONTAUK MULTIPHASE CABLE CO, 2 


Telephone, 4031 Cortlandt. __ 


2 


Supply Parts. |Special Work. 


The Insulatin ar 
= HOCHHAUSEN & HALL, — 
SADDLE STAPLE ELECTRICAL CONSTRUCTION — : 
AND REPAIRS. noes is 
For Bell- Wiring, Gas-Lighting, Estimates furnished on all electrical work, 
Telephone, Fire and Burglar Alarm, Railroad 67 Liberty Street, BROOKLYN, N. Y 
and Telegraph Work. 


IF You WANT UP- PO: DATE GooDs “TRY 


Prevents short-circuiting and does away 
with use of tape under staples: No special. 
tools required. All sizes between those shown 
in cuts. Wholesale price- ies aga ‘other in- 
formation. Address, 


THE INSULATING SADDLE STAPLE 00., SS 


BROCKTON, MASS., U. S. A. 
PURE ROLLED 


ZINC PLATES| 


For Batteries and all Electrical and Mechanical > j 
Purposes, Special Shapes and Sizes Cut to Order. D 


-NAMO a ; 
“MATHIAS KLEIN & SON.” E. PHILLIPS & SONS, Souriiianoven, mass. "an 9 ms LOE Ogg a 


87-89 W. Van Buren St., . Chicago, ilis. Boston Office, 107 Summer Street. New Lork,N Y. Boston, Mass.  Philadelphis, Pac — 


For polishing all kinds ‘of merals, acid hv eit 
Samples free —-- GEO. W.. fi N, Mfr, 
295 E. Washington. Dh INDIAN AE 


"KLEIN'S CLIMBERS 


Connectors’s, Linemen’s 
and eons papeee Tools 


UNIVERSITY O 


i 


i 
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